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ADVERTIZEMENT. 



The Institution is not, as a body, responsible for tbe facts and opinions advanced in 
the Papers read, and in the Abstracts of the Conversations which occurred at tlie 
Meetings during^ the Session. 



Sepnrt. 



■esenting their Report of the position and proceedings of the 
9 of Mining Engineers of the North of England to the General 
•, the Council have a mingled and chequered duty to perform, 
have to congratulate their associates in this Institute upon a 
of general prosperity, as far as the general objects of the asso- 
are concerned ; at the same time they have to deplore losses by 
oo sad to be psssed over without the expression of deep sorrow, 
considerable not to give rise to feelings of deep regret, 
dng in general terms, the progress of the Society during the 
St passed has been eminently satisfectory. The number of 
"s, deducting the losses by death and other circumstances, has 
om 237 to 286 whilst the attendance at the monthly meetings, 
3 character of the papers read, and for many parts of the 
dd " Transactions," have Mly borne out the original intention 
general anticipated success and utility of the Institute, 
pecuniary position of the association will be detailed in the 
er's Statement of Account, embodied in the report of the Finance 
ttee, 

papers read during the past year have, without exception, been 
ninently practical character, and some of them treating of matters 
' considerable interest. 

(numeration of them will sufficiently demonstrate this. 
he meeting of October the 4th, a paper '^ On Coke Ovens and 
lonstruction" was read by Mr. A. L. Steavenson, which gave rise 
<od deal of practical and useful discussion. 
November Ist, Mr. Stephen C. Crone read a paper " On Pillar 
Qg," a subject already broached by Mr. Wm. Spencer, Jun., and 
oMc also of considerable utility. 

b 



At the same time, a supplementary paper " On the Construction and 
Management of Coke Ovens" was produced by Mr. Steavenson. 

On the 7th of Febniary, a short explanatory paper " On the use of 
Cement for Walling as a substitute for Metal Tubbing in Shafts," was 
read by Mr. Watson, and at the same time, an essay " On Ventilating" 
Furnaces and their Elasticity of Action," by Mr. Wm. Armstrong. 

On the 7th March, a succint account was communicated by the 
President, of the facts connected with an explosion at Hetton Colliery, 
which appeared to have originated at the boiler flue of an undergroimd 
engine called " Davison's Engine," which occasioned, by its destructive 
effects, a great loss of life and destruction of property, and which was 
very difficult to be accounted for under ordinary circumstances of under- 
ground engines. To the statement of facts was appended a copy of the 
evidence taken at the inquest. By the singular circumstances connected 
with this lamentable casuality a subsequent discussion of much curious 
interest was elicited, which is recorded in the proceedings. 

At the same meeting, Mr. John Daglish read a paper containing 
additional observations " On the Construction of Ventilating Furnaces." 

At the meeting of May the 2nd, a paper, by Mr, J. J. Atkinson, 
Inspector of Coal Mines, ^' On the Strength of Tubbing in Shafts, and 
the Pressure of Forces it has to resist," was read. This was a paper 
also of great practical as well as theoretical interest. 

At the same meeting, a paper was read by the Treasurer, Mr. Boyd, 
" On a part of the Carboniferous Mountain Limestone Series of North 
Northumberland," which is the concluding paper published in the 
volume of the " Transactions " of the twelve months now ended, and 
which treats in a very able manner of the geology of a most interesting 
district. 

From the pleasing duty of thus detailing the ^' Transactions " of the 
current year, the Council have for an instant to advert to a topic which 
painfully contrasts therewith. They have already mentioned the losses 
which death has occasioned this Society in the course of twelve months. 
It now becomes their duty merely to say, that memoirs of the leading 
events of the career of the late eminent and scientific vice-president, 
Joseph Locke, and of that of his colleague as a vice-president of this 
Institute, the late talented and accomplished Thomas John Taylor, will 
be found at pages 66 and 237 of the " Transactions " of the year, as 
read by the President, who was an intimate friend and well able to 
appreciate the acquirements of both of these distinguished and lamented 
men. 



Having adverted to the leading '' Transactions " of the past jear^ the 
Council may now be permitted to hazard a few observations on some 
topics of more remote or minor importance connected with the Institution. 

The members of the Institute need not be reminded on this occasion 
of the various steps that have been taken^ and efforts made by those 
appointed for that purpose^ towards the establishment in some favourable 
and central locality of a practical Mining College, in which mine 
engineering, and the sciences immediately connected with it, might be 
taught 

It has not been the fault of those to whom the adnrancement of this 
desirable object was entrusted that their endeavours have been hitherto 
unsuccessful. 

They have, however, much pleasure in communicating to the Institute 
their hopes that an opportunity may soon be presented for the realization 
of that desirable object. 

This opportunity will be found in the Commission now appointed by 
Parliament to enquire into and amend the constitution and management 
of the University of Durham, especially with reference to the introduc- 
tion into that seminary of the promotion and cultivation of practical 
knowledge. 

At page 88 of the "Transactions" of the year will be found a 
memorial to Sir George Cornewall Lewis, the Secretary of State for the 
Home Department, with respect to this proposed enquiry, and strongly 
advocating the necessity, in a national point of view, of the incorporation 
with that University of a College for the advancement and teaching of 
Mining Science. The memorial was presented to the Home Secretary 
by a deputation headed by the President, who earnestly urged upon his 
consideration the various points embodied in the memorial connected 
with this important subject, to which Sir G. C. Lewis appeared to pay 
marked attention, and, without pledging himself to any definite con- 
clusion, said the memorial should have his most serious consideration ; 
recommending, in addition, that the subject should be laid before the 
proposed Commission. The Council accordingly beg to recommend that 
the President, with Messrs. J. T. Woodhouse and I. L. Bell, be appointed 
to give evidence before the Commission on the subject, with power to 
add to their number. 

There yet remains one other topic to which it is the duty of the 
Council parti«ularly to advert. 

The Finance Committee have, in their Report already printed, and in 
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the possession of the members of the Institute, animadverted, and not 
without cause, on a growing insuflSciency of room for the models, maps, 
library, and fossil specimens belonging to the Society, and on the 
necessity of some arrangement which may, either now or at some early 
period, obviate these inconveniences. 

With a view to these very proper considerations, the Council may 
remark that a proposal has already been laid before a sub-committee 
appointed to receive it; such proposal emanating fi*om the Natural 
History Society, whose premises communicate with the building at 
present occupied |]by the Institute, and who propose to mature some 
arrangement by which the valuable assortment of fossil specimens 
collecting and collected by this Institute may be made generally useful 
not only to themselves but also to the public, by arranging them and 
exhibiting them in company with the fossil collection belonging to the 
Natural History Society. 

An outline of the plan proposed by the Natural History Society was 
handed in by Messrs. Hancock and Mennell and by Dr. Charlton, who 
formed the deputation from the body of the members of that society ; 
and such plan is now under the consideration of the Committee to 
whom the subject was referred. When the Committee shall have made 
its report, it will be the province of a general meeting to consider and 
determine what further steps shall be taken, and if it be practicable that 
such arrangments can be made which will accomplish the objects which 
the Institute have in view with reference to this important subject. 

The next subject which the Council has to lay before the Institute for 
its consideration is the question — Is it desirable to appoint another 
secretary as recommended in the Finance Committee's report of August, 
1860? Tlie Council would refer to the proceedings thereon at the 
meeting of June last^ and the resolution passed at that meeting, that 
the Council should report thereon to the annual meeting of this year. 
In pursuance of such resolution the Council beg to report as follows 

That in their opinion the office of secretary requires revision, so that 
all the duties of that office, not considered as included in the duties of 
their present secretary, be efficiently performed. 

In conclusion, the Council have to advert to the meeting which has 
recently taken place at Birmingham. It is not necessary for them to 
enter into detail of the preliminary proceedings taken with respect 
thereto, as these are alluded to in the proceedings o£ the monthly 
meetings. The Council woidd, however, beg to congratulate the Insti- 
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tation upon the eminent success of that moyement, and of that meeting ; 
and to express their entire conviction that the result will be most advan- 
tageous to the character and success of the Institution. 

Besides the Address of the President, on '^ The Objects and Labours 
of the Institute/' the following papers were read and discussed:— 
Mr. Samuel Bailey^ on " Underground Engines, Ac. f Mr. T. Y. Hall, 
on "The Rivers, Ports, and Harbours of the Northern Coal-field;" 
Mr. Robert Ayton, on " Safety Gages ;" Messrs. G. C. Greenwell and 
H. Cossham, on "The Somerset Coal-field;" Mr. J. T. Woodhouse, on 
" The Progress of Mining Engineering in the Derbyshire Coal-field, 
with a short Account of the Method of working Coal by Long-wall;" 
Mr. Stuart Smith, on " The Winning and Working of the Cinderhill 
Colliery ;" Mr. George Fowler, on " Working the Main Seam at Moira, 
particularly with reference to Spontaneous Combustion ;" Messrs. J. J. 
Atkinson and John Daglish, on "The Friction of Anemometers;" 
Mr. Henry Johnson, of Dudley, on " Working in the Thick Coal ;" 
Mr. P. S. Reid, on " Boring through Quicksands." 

There were, besides, eight other papers presented for reading, which 
were not read in conseqence of the want of time, but which, it is trusted, 
will be brought forward at the future meetings of the Institute. 

The reading of the papers occupied two days, and on the third day 
several places in the neighbourhood were visited by the members and 
their friends ; and it is only right to add, that the reception which the 
members and their friends met with from the Mayor and inhabitants 
of Birmingham, and from the proprietors of the various works they 
visited, was of the most enthusiastic character. 

As the volume of the " Transactions" of the present year will be fully 
occupied by the papers read and discussed at Newcastle, the Council 
would recommend that the papers and transactions of the meeting at 
Birmingham be arranged in a separate volume. 



' finnu %t^mt 

We beg to submit the Treasurer's Annual Accounts to the Institute, 
made up in accordance with resolution of the members, to the 31st 
July, 1861. 

The total receipts of the Society from all sources has been as fol- 
lows : — 

Subscriptions from Members - - - - £483 

Do. from Collieries - - - - 73 10 

From Sale of Publications - - - - 82 10 10 

„ Interest on R. Stephenson, Esq.'s Legacy - 42 12 

Legacy from R. Stephenson, Esq. - - - 2000 

2681 12 10 
The Cash Balance in hand at close of 1860 was 273 11 



2955 3 10 
The aggregate Payments, as per Balance Sheet, 

have been 729 7 9 



Leaving Cash in hands of Treasurer - - £2225 16 1 

We have to observe that the amount of £300 in the hands of the 
District Bank Liquidators remains unpaid, together with interest, which 
we suppose will be due on it. 

The Maps of the Geological Survey, as recommended in last year's 
report, have been purchased. 

With reference to the arrangement of Instruments, Models, Geological 
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Specimens, &c.y alladed to in last year's report, your Committee beg to 
refer the Institute to their report to the Council in February last, and 
discussed at the June meeting. 

The stock of books in the hands of the printer have been examined, 
and we believe the statement to be correct 

In furtherance of the resolutions of the June meeting, 269 complete 
volumes of the Proceedings of the Institute have been bound up. 

P. S. REID. 

JOHN R. LIDDELL. 

CUTH. BERKLEY. 
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THE TREASURER IN ACCOUNT WITH THE NORTH 

Far the Year from August Ittf 1860, 

1860. Br. £ 8. d. 

July 1 .—To Balance in hand of Treasurer from Eighth Tear . . £273 11 
Do. bein^^ Proportion of Deposit at District 

Bank yet unpaid 300 

673 11 

„ Suhsoriptions collected since Balancing at July 31, I860, for 

that and former years 37 16 

„ Bequest of the late Robert Stephenson, Esq 2000 

„ Interest on Ditto, from Not. 14, 1860, to June 30, 1861 .... 42 12 

„ Subscriptions from 212 Members 445 4 

M Subscriptions fr^m Colliery Owners, viz. . — 

Black Boy £4 4 

EastHolywell 2 2 

HolywellMain 2 2 

Haswell 8 8 

Hetton 10 10 

NorthHetton 6 6 

Orange 2 2 

EepierOrange 2 2 

Lambton 10 10 

TieaHingtbome 2 2 

Westerton 2 2 

Poynton and Worth 2 2 

South Hetton and Murton 8 8 

Stella 2 2 

Whitworth, for the Tears 1868-59-60-61 .... 8 8 



73 10 



By Sales of Publications, per A. Beid, from July 14, 

1860, to and with January 31, 1861 £62 10 10 

„ Ditto, from January 31 to July 1 20 



82 10 10 



£3255 3 10 
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OF ENGLAND INSTITUTE OF MINING ENGINEERS, 

U and with J^ la, 1861. 

1861. Cf. £ ■• d. 

July 1. — ^By pftid A. Bdd, Printiiiic and Publithing Aooonnt 

fromJulyU, 1860, to January 4, 1861.... £227 16 

M Ditto, from January 4 to July 1 285 17 

,, Ditto, for Binding Copies of Tola. I., IT., and 

VIII r 89 16 

663 

„ Paid Poatagv Stamps, Secretary 17 10 2 

„ Do. and Reotipt Stamps, Treasurer • • • • 5 7 
„ Do. Stamps, Printer 26 16 

49 14 8 

„ Paid for Circulars, Covers for Parts, &o 22 9 9 

„ Paid for Advertlsingr 14 3 6 

„ Secretary's Salary, 11 Months up to July 1st 22 18 4 

„ Reporter's ditto ditto II H 

„ Paid H. Coesham for 50 Copies of Bristol Mining School 

Lectures 5 

„ Paid P. S. Reid for a Work entitled " Charbon de Terre** .... 560 

„ Paid E. Stanford for Geological Maps and Sections 40 12 6 

„ Paid R.Snowdon for Framing Robert Stephenson's Portrait.. 117 6 
„ Paid Premium for Insurance of £300 on Property at Institute 

Rooms 16 6 

„ Paid Premium for Insurance of £400 on Property called Stock 1 10 
„ Deposit Receipt held on Messrs. Lambton k Co. 

for Amount of the late Robert Stephenson's, 

EBq.,Legacy £2000 

„ Balance in hand of Treasurer at this date 225 16 1 

„ Do. being Proportion of Deposit in hands of 

District Bank Liquidators yet unpaid • . • • 300 

2525 16 1 



£.3255 3 
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Durham. 

29 Binns, C, Claycross, Derbyshire. 

30 Blackburn, John G., Oldham, Lancashire. 

31 Blackwell, John Eenyon, 73, Gloucester Terrace^ Hyde Park, 

London, W. 

32 Bolckow, H. W. R, Middlesbro'-on-Tees, Yorkshire. 

33 Bourne, P., Whitehaven, Cumberland. 

34 Bourne, S., Shelton Colliery and Iron Works, Stoke-on-Trent, Staf- 

fordshire. 

35 Bourne, Chas. R., Peaseley Cross, St Helen's, Lancashire. 

36 BowUey, Silas. 

37 Boyd, Edward R, Moor House, Durham. 

38 Braithwaite, Thomas, Eglinton Iron Works, Kilwinning, Ayrshire^ 

39 Brown, J., Bank Top, Darlington, County of Durham. 

40 Brown, J., Bamsley, Yorkshire. 

41 Brown, J., Whitwell Colliery, County of Durham. 

42 Brown, John, Cannock Chase, Staffordshire. 

43 Bryham, William, Rose Bridge, Wigan, Lancashire. 

44 Bum, D., 20, Broad Chare, Newcastle-on-Tyne. 

45 Buxton, William, Staveley Colliery, Chesterfield, Derbyshire. 

46 Byram, B., Wentworth, Rotherham, Yorkshire. 

47 Cadwallader, R., Ruabon Colliery, Wrexham, Denbighshire. 

48 Carr, Charles, Cramlington, Newcastle-on-Tyne. 

49 Carr, William Cochrane, Blaydon, Newcastle. 
60 Carrington, Jun., Thomas, Derby, Derbyshire. 

51 Charlton, G., Dimkirk Collieries, Dukenfield, near Manchester. 

52 Clark, W. S., Aberdare, Glamorganshire. 

53 Cochrane, W., 31, West Parade, Newcastle. 

54 Cochrane, C, Woodside Iron Works, near Dudley. 

55 Cockbum, William, Hutton Mines, Guisbro', Yorkshire. 

56 Coke, Richard George, Ankerboold, Chesterfield, Derbyshire. 

57 Cole, W. R., Bebside Colliery, Morpeth. 

58 CoUis, William Blow, The Platts, Stourbridge, Worcestershire. 
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59 Cook, Richard, East Holywell Colliery, Earsdon, Newcastle. 

60 Cooke, John, Willington Colliery, Durham. 

61 Cooper, Phillip, Grange, Durham. 

62 Cope, J., King Swinford, Dudley, Worcestershire. 

63 Cordner, Richard, Crawleyside, Stanhope, Weardale. 

64 Cossham, R., Shortwood Lodge, Bristol, Somersetshire. 

65 Coulson, W., Crossgate Foundry, Durham. 

66 Cowen, Jos., Blaydon Bum, Newcastle. 

67 Coxon, P., Shelton Colliery Iron Works, Stoke, Staffordshire. 

68 Coxon, S. B., Usworth Colliery, Gateshead. 

69 Crawford, T., South Road, Durham. 

70 Crawford, Jun., T., Little Town Colliery, Durham. 

71 Crawhall, G. E., 24, North Bailey, Durham. 

72 Creswick, Theophilus, Merthyr lydvil. South Wales. 

73 Crofton, 6. J., Crook, Darlington. 

74 Crone, S. C, Killingworth Colliery, Newcastle. 

75 Croudace, J., Washington Colliery, Gateshead. 

76 Curry, Thomas, Cassop Colliery, Ferry Hill. 

77 Daglish, J., Hetton Colliery, Fence Houses. 

78 Dakers, Thomas, Brancepeth Colliery, Durham. 

79 Darlington, James, Chorley, Lancashire. 

80 Davidson, A., Hastings House, Seaton Delaval, Newcastle. 

81 Day, J. W., Newton Hall, Durham. 

82 Deane, John, Tranent, North Britain. 

83 Dees, J. Whitehaven, Cumberland. 

84 Dennis, Henry, Byn yr Owen, South Wales. 

85 Dixon, (Jeorge, Whitehaven, Cumberland. 

86 Dobson, S., Cardiff, South Wales. 

87 Dodd, Benj., Blaenaron, Newport, Monmouthshire. 

88 Douglas, T., Pease's West Collieries, Darlington. 

89 Dumolo, J., Danton House, Coleshill, Warwickshire. 

90 Dunn, T., Richmond Hill, Sheffield, Yorkshire. 

91 Dunn, Thomas, C.E., Winden Bridge Works, Manchester, Lan- 

cashire. 

92 Easton, J., Hebbum Colliery, Gateshead. 

93 Elliot, G., Houghton-le-Spring, Fence Houses. 

94 Elliott, W., Weardale Iron Works, Towlaw, Darlington. 
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05 Embleton, T. W., Middleton HaD, Leedfl, Yorkshire. 

96 Errmgton, — , C.B., Westminster, London, S.W. 

97 Fletcher, Jos., C.B., Dawson Place, Whitehaven, Cumberland. 

98 Fletcher, John, Clipton Colliery, Manchester, Lancashire. 

W Foord, J. B., Greneral Mining Association Secretary, 52, Broad 
Street, London. 

00 For^ter, J. H., Old Elvet, Durham. 

01 Forster, 6. B., Cowpen Lodge, Blyth. 

.02 Forster, Thomas E., 7, Ellison Place, Newcastle-on-Tyne. 

03 Fowler, George, Moria Collieries, Ashby-de-la-Zouch, Leicestershire. 

04 Fryar, Mark, Eighton Moor Colliery, Grateshead. 

05 Gainaford, William Dunn, Derby, Derbyshire. 

06 Gardner, M. B., Chilton Colliery, Ferry Hill. 

07 Gillett, F. C, Derby, Derbyshire. 

08 Gilroy, G., Orrell Colliery, Wigan, Lancashire. 

09 Gooch, G., Lintz Colliery, Grateshead. 

10 Grreen, G., Rainton Colliery, Fence Houses. 

11 Greene, Jun., Wm., Framweilgate Colliery, Durham. 

12 Greener, W., Pendleton, Wigan, Lancashire. 

13 Greenwell, G. C, Radstock Colliery, Bath, Somersetshire. 

14 Haggie, P., Gateshead. 

15 Hall, T. Y., Eldon Square, Newcastle. 

16 Hall, William, Page Bank Colliery, Crook, Darlington. 

17 Hall, Thomas, West Hetton Colliery, Ferry Hill. 

18 Hann, W., Hetton, Fence Houses. 

19 Harden, J. W., Exhall Colliery, Coventry, Warwickshire. 

20 Hardy, Benj., Woodhouse Close Colliery, Durham. 

21 Harris, C.E., Jno., Woodside, Darlington. 

22 Harrison, C.E., T. E., Central Station, Newcastle. 

23 Hawthorn, R., Engineer, Newcastle. 

24 Hawthorn, W., Engineer, Newcastle. 

25 Heathy Robert, Newcastle- under- Lyme, Staffordshire. 

26 Heckels, R., Bunker's Hill, Fence Houses. 

27 Hedley, Edward, Gresley Wood Colliery, near Burton-on- Trent. 

28 Herdman, John, High Horton, Blyth. 

d 
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129 Hetlierington, David, Howard's West Hartley Colliery, Netherton, 

near Morpeth. 

130 Hewlett; Alfred, Ince Hall Coal Works, Wigan, Lancashire. 

181 Higmore, Jacob. 

182 Hodgson, R., Engineer, Whitburn, Monkwearmouth, Sunderland. 

183 Hood, Archibald, Whitehill Colliery, Lasswade, Edinburgh. 
134 Horsley, Jun., W., Seaton Cottage, Hartley, Newcastle. 
136 Howard, , Staveley Works, Chesterfield, Derbyshire. 

136 Hunt, J. P., Corngreaves, Birmingham, Warwickshire. 

137 Hunter, Wm., Spital Tongues, Newcastle. 
188 Hurst, T. G., Backworth Colliery, Newcastle. 

139 Jackson, Frederick John, Seaton Delaval, Newcastle. 

140 Jackson, Heniy, Astley Colliery, Manchester, Lancashire. 

141 Jackson, John, Derby, Derbyshire. 

142 James, Christopher, Mountain Ash Colliery, Aberdare. 

143 Jeffcock, P., Midland Road, Derby. 

144 Jobling, T. W., Point Pleasant, Wallsend, Newcastle. 

145 Johnson, 6., Talk'oth Hill, Lawton, Cheshire. 

146 Johnson, J., Chilton Hall, Ferry Hill. 

147 Johnson, R. S., West Hetton, Ferry HilL 

148 Joicey, James, Quay, Newcastle. 

149 Joicey, John, Tanfiold Lea, Gateshead. 

150 Jones, E., Lilleshall Iron Works, Sheffnal, Salop, 

151 Jones, Alexander, Mine Agent, Prior's Lea, near Sheffnal, Shrop- 

shire. 

152 Kerr, John, Hamilton*s Gas Coal Works, Lismahagow, North 

Britain. 

153 Kimpster, W., Quay, Newcastle. 

154 Knowles, A., Crescent, Salford, Manchester, Lancashire. 

155 Knowles, John, Pendlebury, Manchester, Lancashire. 

156 Knowles, Thomas, Ince Hall, Wigan, Lancashire. 

157 Lancaster, John, Hindley Hall, Wigan, Lancashire. 

158 Landale, Andrew, Lochgelly, Fifeshire, North Britain. 

159 Laverick, George, Plymouth Iron Works, Merthyr Tydvil, 6Iamor« 

ganshire. 
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100 Iawb, J., Bl/th^ Northumberland. 

101 Ledward^ William J., South Bank Iron Works, Eston Junction^ 

Middlesbro'-on-Tees. 

102 Levick, Jun., F., Cwm Celjn, Blaina and Colebrook Dale Iron 

Works, Newport, Monmouthshire. 

103 Lewes, T. Wm., Plymouth Iron Works, Merthyr Tydvil, Glamor- 

ganshire. 

104 Liddell, J. R., Netherton Colliery, Morpeth. 

105 Liddell, M., Hedgefield House, Stella, Gateshead 
100 Lindop, James, Bloxwich, Walsal, Staffordshire. 

107 Lishman, Wm., Etherley Colliery, Darlington. 

108 Lishman, Wm., Lumley Colliery, Fence Houses, Durham. 

109 Little, William, West Cramlington, Newcastle. 

170 Livesey, Thos., Chamber Hall, Hollingwood and Bradford Colliery, 

Manchester, Lancashire. 

171 Llewellin, Wm., Glanwem, Pontypool, Glamorganshire. 

172 Longridge, J., 18, Abingdon Street, Westminster, London, S.W. 

173 Love, Joseph, Brancepeth Colliery, Durham. 

174 Low, Wm., Vron Colliery, Wrexbam, Denbighshire. 

175 Marley, John, Mining Offices, Darlington. 

170 Maddison, W. P., Thornhill Lees Colliery, Wakefield. 

177 Marshall, Robt., Lugar Iron Works, Ayrshire, North Britain. 

178 Matthews, Richd., South Hetton Colliery, Fence Houses. 

179 Matthews, Philip, Leasowes, Staffordshire. 

180 Mc'Ghie, Thos,, British Iron Works, Ruabon, Denbighshire. 

181 Mercer, J., St. Helens, Lancashire. 

182 Middleton, J., Davison's Hartley Office, Quay, Newcastle-on-Tyne. 

183 Morris, Wm., Waldridge Colliery, Chester-le-Street, Fence Houses. 

184 Morton, H., Lambton, Fence Houses. 

185 Morton, H. J., (Jarforth House, Leeds, Yorkshire. 
180 Morton, H. T., Lambton, Fence Houses. 

187 Muckle, John, Little Town Colliery, Durham. 

188 Mulcaster, H., Colliery Office, Whitehaven. 

189 Mulvany, Wm. Thos., 1335, Carls Thor, Dusseldorf on the Rhine, 

Prussia. 

190 Mundle, W., Ryton, Gateshead. 

191 Murray, T., Chester-le-Street, Fence Houses. 

193 Murray, T. H., Chester-le-Street, Fence Houses, Durham. 
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193 Napier, Colin, Westminster Colliery, Wrexham, Denbighshire. 

194 Palmer, A. S., Malagt) Vale Colliery, Bedminster, Bristol. 

195 Palmer, C. M., Quay, Newcastle-on-Tyne. 

196 Palmer, J. B., Jarrow, South Shields. 

197 Paton, Wm., Alloa Colliery, Alloa, North Bri&in. 

198 Peace, Maskel Wm., Solicitor, Wigan, Lancashire. 

199 Pearce, F. II., Bowling Iron Works, Bradford, Yorkshire. 

200 Pease, J. Wm., Woodlands, Darlington. 

201 Peele, John, Springwell Colliery, Gateshead. 

202 Pilditch, Wm., Iron Shipbuilding Yard, Jarrow, South Shields. 

203 Pilkington, Jun., Wm., St, Helens, Lancashire. 

204 Potter, E., Cramlington, Newcastle-on-Tyne. 

205 Potter, W. A., Mount Osborne Collieries, Bamsley, Yorkshire. 

206 Powell, T., Newport, Monmouthshire. 

207 Ramsay, J., Walbottle Colliery, Newcastle-on-Tyne. 

208 Ramsay, David R., Iron Works, Wallsend. 

209 Ravenshaw, J. H., Seaham Harbour, Fence Houses. 

210 Reed, R. G., Newton Colliery, Felton, Northumberland. 

211 Rees, RobtT., Lothy, Shenkin Colliery, Aberdare, Glamorganshire. 

212 Reid, P. S., Pelton Colliery, Chestor-le-Street, Fence Houses. 

213 Richardson, Dr., Framlington Place, Newcastle-on-Tyne. 

214 Robinson, R., Stanley Colliery, Pease's West, Darlington. 

215 Robson, J. G., 38, King William Street, London. 

216 Robson, G., TondA Iron Works, Bridge End, Glamorganshire. 

217 Robson, M. B., Field House, Borough Road, Sunderland. 

218 Robson, Thomas, Wylam Colliery, Newcastle-u|>on-TjTie. 

219 Rockwell, Alfd. P., M.A., Norwich, Connecticut, United States, 

America. 

220 Rogers, E., Abercarne Colliery, Newport, Monmouthshire. 

221 Ross, A., Shipcotfl Colliery, Gateshead. 

222 Rosser, Wm., Mineral Surveyor, Llanelly, Carmarthenshire, Wales- 

223 Routledge, Jun., Wm., ShinchiFe Colliery, Durham. 

224 Rutherford, J., South Tyne Colliery, Ilaltwhistle, Northumberland 

225 Sanderson, Jun., R. B., West Jesmond, Newcastle-on-Tyne. 

226 Sawyers, W. G., Whitehaven, Cumberland. 

227 Shepperdson, E<lw. II., Hermitnge, Chester-le-Street. 
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228 Shoitreed, T., Newbottie Colliery, Fence Houses. 

229 Shore, Isaac^ Mineral Sunreyor, Brymbo, near Wrexham, Denbigh- 

shire. 

230 Shnte, Charles A., Thomley Vicarage, Ferry Hill. 

231 Simpson, L., Medomsley Colliery, Durham. 

232 Simpson, R., Ryton, Newcastle. 

233 Simpson, John Bell, Moor House, Ryton, Newcastle. 

234 Simpson, R. L., Western Hill, Durham. 

235 Sinclair, £., Western Hill, Durham. 

236 Smallman, Joseph Harris, King's Hill, Wednesbury. 

237 Smith, C. F. S., Cinder Hill, near Nottingham. 

238 Smith, F., Bridgewater Canal Office, Manchester, Lancashire. 

239 Smith, Jun., J., Monkwearmouth Colliery, Sunderland. 

240 Smith, Edmund J., 14, Whitehall Place, Westminster, London, S.W. 

241 Sopwith, T., Allenheads, 43, Cleveland Square, London, W. 

242 Southern, 6. W., Rainton Colliery, Fence Houses. 

243 Southern, J. M., Eibblesworth Hall, Gateshead. 

244 Spark, H. K., Darlington, County of Durham. 

245 Spencer, Jun., W., Corporation Road, Middlesbro'-on-Tees. 

246 Steavenson, A. L., Woodifield Colliery, Crook, Darlington. 

247 Stenson, Jun., W., Whitwick Colliery, Ashby-de-la-Zouch, Leices- 

tershire. 

248 Stephenson, Greorge, 24, Great George Street, Westminster, 

London, S.W. 

249 Stobart, H. S., Witton-le-Wear, Darlington. 

250 Stobart, Wm., Roker, Monkwearmouth, Sunderland. 

251 Storey, T., St Helen's Auckland, Bishop Auckland. 

252 Stott, G., Ferry Hill, County of Durham. 

253 Taylor, H., Earsdon, Newcastle-on-Tyne. 

254 Taylor, M.P., H., Backworth Hull, Newcastle-on-Tyne. 

255 Taylor, J., Earsdon, Newcastle. 

256 Telford, W., Cramlington, Newcastle-on-Tyne. 

257 Thomas, H. W., Pinchinthorpe, Nortliallerton, Yorkshire. 

258 Thompson, John, Marley Hill Colliery, Gateshead. 

259 Thompson, Jun., John, Marley Hill Colliery, Gateshead. 

260 Thompson, T. C, Kirkhouse, Brampton, Cumberland. 

261 Thorpe, R, C, North Gawber Colliery, Staincross, Barnsley, 

Yorkshire. 
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262 Tone, C.E., John R, Market Street, Newcastle-on-Tyne. 

263 Trotter, J., Newnham, Gloucestershire. 

264 Tniran, Matthew, Dowlais Iron Works, Merthyp Tydvil, South 

Wales. 

266 Vaughan, J., Middlesbro'-on-Tees. 

266 Vaughan, Thos., Middlesbro'-on-Tees. 

267 Vaughan, William, Middlesbro'-on-Tees. 

268 Vemer, Albert, Framwellgate Colliery, Durham. 

269 Wales, T. E., Abersychan Iron Works, Pontypool, Monmouthshire. 

270 Walker, J. Lakelock, Wakefield, Yorkshire. 

271 Walker, Jun., T., High Street, Maryport, Cumberland. 

272 Ware, W. H., The Ashes, Stanhope, Weardale. 

273 Warrington, John, Rippax, near Leeds. 

274 Watson, W., High Bridge, Newcastle-on-Tyne. 

276 Watson, Joseph J. W., Ph. D. Ac, The Knap, Charlton Kings, 
Cheltenham, Gloucestershire. 

276 Webster, R. C, Ruabon Collieries, Ruabon, North Wales. 

277 Willis, Jas., West Auckland Colliery, Bishop Auckland. 

278 Wilmer, F., Framwellgate Colliery, Durham. 

279 Wilson, J. B., Haydock Rope Works, Warrington, Lancashire. 

280 Wilson, R., Flimby Colliery, Marj'port, Cumberland. 

281 Wilson, John Straker, Backwortli Colliery, near Newcastle. 

282 Wood, C. L., Black Boy Colliery, Bishop Auckland. 

283 Wood, Lindsay, Hetton Colliery, Fence Houses. 

284 Wood, N., Hetton Hall, Fence Houses, County of Durham. 

285 Wood, W. H., Coxhoe Hall, Ferry Hill. 

286 Woodhouse, J. T., Midland Road, Derby, Derbyshire. 
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men of Stella Colliery, Ryton, Newcastle-on-Tyne. 

„ Grange Colliery, Durham. 

„ Kepler Grange Colliery, Ferry Hill. 

„ Leasingthome Colliery, Ferry Hill. 

„ Westerton Colliery, Ferry Hill. 

„ Poynton and Worth Colliery. 

„ Holywell Main Colliery. 

,, Black Boy Colliery, Bishop Auckland. 

„ North Hetton Colliery, Fence Houses. 

„ Haswell Colliery, Durham. 

„ South Hetton and Murton Collieries, Fence Houses. 

,f Earl of Durham, Lambton Collieries, Fence Houses. 

f, Seghill Colliery, Seghill, near Newcastle. 
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1. — That the Members of this Society shall consist of Ordinary 
Members, Life Members, and Honorary Members. 

2. — ^That the Annual Subscription of each Ordinary Member shall 
be £2 2s. Od., payable in advance, and that the same shall be considered 
as due and payable on the first Saturday of August in each year. 

3. — ^That all persons who shall at one time make a Donation of 
£20 or upwards, shall be Life Members. 

4. — Honorary Members shall be persons who shall have distin- 
guished themselves by their Literary or Scientific attainments, or made 
important communications to the Society. 

5. — ^That a General Meeting of the Society shall be held on the 
first Thursday of every Month (except in January and July), at twelve 
o'clock noon, and the General Meeting in the month of August shall be 
the Annual Meeting, at which a report of the proceedings, and an 
abstract of the accounts of the previous year shall be presented by the 
Coimcil. A Special Meeting of the Society may be called whenever the 
Council shall think fit, and also on a requisition to the Council signed by 
ten or more members. 

6. — No alteration shall be made in any of the Laws, Rules, or 
Regulations of the Society, except at the Annual General Meeting, or at 
a Special Meeting; and the particulars of every alteration to be then 
proposed shall be announced at a previous General Meeting, and inserted 
in its minutes, and shall be exhibited in the Society's meeting-room 
fourteen days previously to such General Annual or Special Meeting. 

7. — Every question which shall come before any Meeting of the 
Society shall be decided by the votes of the majority of the Ordinary and 
Life Members then present and voting. 

8. — Persons desirous of being admitted into the Society as Ordinary 
or Life Members, sliall be proposed by three Ordinary or Life Members, 
or both, at a General Meeting. The proposition shall be in writing, 
and signed by the proposers, and shall state the name and residence of 
the individual proposed, whose election shall be ballotted for at the next 
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bllowing General Meeting; and during the interval notice of the propo- 
ntion shall be exhibited in the Society's-room. Every person proposed 
18 an Honorary Member must be recommended by at least five Members 
xf the Society, and elected by ballot at the General Meeting next suc- 
ceeding. A majority of votes shall determine every election. 

9. — ^The Officers of the Society shall consist of a President, four 
T'ice-Presidents, and twelve Members who shall constitute a Council for 
he direction and management of the affiurs of the Society ; and of a 
Treasurer and a Secretary ; all of whom shall be elected at the Annual 
leeting, and shall be re-eligible, with the exception of Three Councillors 
rhose attendances have been fewest. Lists containing the names of all 
lie persons eligible having been sent by the Secretary to the respective 
[embers, at least a month previously to the Annual Meeting; — the 
lection shall take place by written lists, to be delivered by each voter in 
erson to the Chairman, who shall appoint scrutineers of the lists ; and 
le scrutiny shall commence on the conclusion of the other business of 
le meeting. At meetings of the Council, five shall be a quorum, and 
le record of the Council's proceedings shall be at all times open to the 
ispection of the members of the Society. 

10. — ^The Funds of the Society shall be deposited in the hands of 
le Treasurer, and shall be disbursed by him according to the direction 
r the Council. 

11. — ^The Council shall have power to decide on tlie propriety of 
)mmunicating to the Society any papers which may be received, and 
ley shall be at liberty, when they think it desirable to do so, to direct 
lat any paper read before the Society shall be printed. Intimation shall 
3 given at the close of each General Meeting of the subject of the 
iper or papers to be read, and of the questions for discussion at the 
)xt meeting, and notice thereof shall be affixed in the Society's-room 
n days previously. The reading of papers shall not be delayed beyond 
tree o'clock, and if the election of members or other business should 
)t be sooner despatched, the President may adjourn such business until 
ter the discussion of the subject for the day. 

12. — That the Copyright of all papers communicated to and 
icepted by the Institute, becomes vested in the Institute ; and that such 
immunications shall not be published for sale, or otherwise, without the 
jrmission of the Council. 

13. — That the transmission of the Proceedings be withheld from 
embers more than two years in arrear of their annual subscriptions. 

e 



ERRATA. 

Fnge 149, six lines from bottom,/or " water tank trasft" read water ti^bt trasn. 
Pa^ 154, nineteen, twenty- two, and twenty -three lines from top,^br ''^ler Lour" 
read per twenty-four houn, in each case. 



TO BIITIDEI?.. 



Caneel Blazik Pttg*e in Part II., and Errata in Part V. 
Wrapper for Part V. was printed in mistake Part VI. 
Part VI.« ifl VI. proper. 
Library Catalofj^e to be Bound at end of Volume. 
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1 35 

2 30 

3— Oround Plan of an Anchor Oven 36 

4 — Front Elevation of an Anchor Oven 30 

5— Section of an Anchor Oven 3G 

6 — Roper's and Claridg^e's Patent Coke Oven 42 

7— Mackworth's Patent Railway Coke Oven r . . . 43 

8 — Roger's and Mackworth's Patent Coke Kilns 44 

9 45 

10-^ld Plans of Coal Workingrs with Thin Pillars 18 

11— Old Plans of reducing^ the Pillars, &o P.» 

12— Dipton Colliery *J0 

13— Killingworth Colliery— North West Division 24 

14 — Killing^orth Colliery— North East Division 'J^> 
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16— Killingpvorth Colliery — South East Division ii."> 

17— Seaton Bum Colliery 27 
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19—- Common Furnaces, dec 75 

20— Plan of Ventilation of East and West Minor Pits, Helton Colliery i>:» 

21- Plan of Boiler Flues, &c., at Iletton before Explosion 9G 

22 — ^Plan of Boiler Flues, tc, at Iletton, after Explosion 97 

23 — Plan of Furnace at Eppleton, Hetton Colliery 131 

24 — Diatoms of Ventilating Pressures, kc 131) 

—Plan of Tubular Boilers at Tursdale Colliery 103 

25 — General Plan and Section — Mountain Limestone Series 185 

26- Sectionof Strata from A to B 190 

27— SecUon of Strata from C to D 190 

28— Section of Strata froifl E to F 196 

29 — Section of Strata in different Localities 196 

32— Fossils 188 

83— Shells, dec 18S 

Sketch of Contorted Strata of Limestone 2 12 

Sketch from Holbum Wood Houses 212 
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L MEETING, THURSDAY, OCTOBER 4, 1860, IN THE ROOMS OP THE 
NSTITUTB, WESTGATE STREET, NEWCASTLE-UPON-TYNE. 



ks Wood, Esq., President of the Institute^ in the Chair. 



iscRETARY read the minutes of the Council meeting, after which 
lemen proposed for members at the last meeting were elected, 
Greorge Robert Stephenson, 24, George Street, Westminster; 
I. Pilditch, Iron Ship-building Yard, Jarrow ; Mr. John Thomp- 
L, Marlej Hill Colliery ; Mr. Thomas Robson, mining engineer, 
Colliery ; Mr. J. B. Simpson, Moorhouse, Ry ton ; Mr. Thos. 
3oume, Peasley Cross Colliery, W. Helens ; Mr. John Herdman, 
arlow, near Bl}iJi. 

President said, Mr. Stephenson's bequest of £2,000 had been 
I the Messrs. Lambton & Co.'s bank, at bank interest. They 
t make any other investment, until they knew what was to be 
th it, whether there was to be any specific appropriation of it, 
vas to be merged into the general funds of the Society ; perhaps 
be well to determine this and to pass a resolution on the subject. 
some discussion, the following resolution was agreed to : — 

he Council be requested to take into consideratiou, at their next meeting', the 
. of this sum, and report to a General Meeting^, at the earliest opportunity. 

President referred to the sudden and lamented death of 
>ph Locke, one of their Vice-Presidents. Mr. Locke was an old 
■ his, having known him from the first commencement in his 
n, indeed, he believed, his first employment in business was by 
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himself, to make a snrvey for tlie late Lord Crewe, in Cheshire, of a 
coal mine, wliich he (the President) was engaged in reporting upon, and 
this was the first money Mr. Locke had earned. He was, therefore, 
intimately acquainted with him in early hfe, and, until the time of his 
death, indeed, he might say that acquaintanceship had never been 
interrupted. Mr. Locke was, as is well known, employed by the elder 
Stephenson in the early introduction of railroads, and was afterwards 
associated with Mr. Robert Stephenson in several important works, in 
the early period of railways. It was due, therefore, to the memory of 
that gentleman, as well on account of his having risen, as it were, from 
this district, concurrently with other celebrated engineers — from having 
done so much for railroads — and from his connection with this Institute, 
that some record of his eventful life and labours should be noticed in 
their Proceedings. His death had, however, so recently occurred, that 
he (the President) had not had time to prepare such a document. He 
would, however, with tlie permission of the Institute, do so, and lay it 
before them at as early a period as he could possibly accomplish such a 
task. After some ftirther observations by the President, it was arranged, 
as being the unanimous wish of tlie gentlemen present, that the Presi- 
dent should, at an early period, give the Institute an outline of the 
labours of their late Vice-President. 

The President said, it would be in the recollection of the Institute 
that Mr. Locke was only elected a Vice-President in August last. He 
had communicated to him that event, but it appeared, that he had gone 
into Scotland to enjoy his annual relaxation from business, and that he 
had shortly afterwards been seized with that malady from which he never 
recovered. He had not, therefore, had an answer to his communication. 
It would, therefore, devolve upon them to elect another Vice-President, 
and ho pro])osed that they should take the subject into their consideration 
at the next meeting. 

The next subject on the minutes of the Council was the appointment of 
the Finance Committee. The Council recommended that Mr. P. S. Reid, 
Mr. Cuthbert Berkley, and Mr. John R. Liddell, should be the Finance 
Committee. 

Mr. Berkley said the Council passed all the accounts before they 
were paid, so that the Finance Committee's duties were not well defined. 

Mr. Liddell said some distinct duty should be assigned to the 
Finance Committee. 



Bbrklbt said, if an order were passed that the Treasurer should 
fj any account unless it were first si^ed bj two members of the 
ittee^ they would then be enabled te exercise a proper control oyer 
yments of the accounts of the Institute. 

following motion was then adopted, viz., '^ That two members, at 
of the Finance Committee, sign every account before payment 



BsiB said, at Hie annual meeting in August it was determined 
16 ordinary meetings should be held once a month. He wished to 
wbj there was no meeting in September ? 

Secretary — We relied on a paper of Mr. Boyd's being read, 
I wrote to say that it was not ready. He (the Secretary) saw 
>tter and Mr. Thos. Jdin Taylor, two of the Vice-Presidents, and 
lought it best, under such circumstances, to take the responsibility, 
t to have a meeting ; and he got their permission to send a circular 
am it. 

Reid said, according to rule there ought to have been a Council 
g on the Saturday, but no such meeting had been called. That 
g should have decided whether there was to be a postponement or 
id not any individual members. 

President said, it was very desirable tliat the regular routine 
lucting the business of the Institute should be adhered to, and he 

doubt that such in future would be the case. Being September 

members, himself amongst the number, wore absent ; the Secro- 
id done what he conceived was best under the circumstances, and 
ited in future that all would be regular, 

MB, STEAVENSO]>rS PAPER ON COKE OVENS, 
Steavenson, in answer to an enquiry by the President, said he 
thing to add to his paper, except with reference to a patent which 
en taken out since his paper was read, which he would lay before 
ititute at a subsequent meeting, and give drawings of that, as well 
ome other coke ovens which he had not thought necessary to do 
time when his original paper was read, but which he now under- 
t was desirable to do. 

Berkley then read the following remarks : — In looking over 
eavenson's paper on the Manufacture of Coke, I would offer the 
ng observations : — At page 110, lino 12, vol. VIIL, Mr. Stcavon- 



son says^ in calculating the make of coke — '^ Foundries use a large 
quantity, every ton of metal brought down requiring about 200 lbs. of 
coke." This is a quotation from Dr. Ure's " Dictionary of Arts/' Ac. ; 
but Mr. S. has, I think, come to an erroneous conclusion, for, if he had 
read a little further, he would have found his calculations materially 
altered. Dr. Ure proceeds thus — " After the cupola has been brought 
to its proper heat by the combustion in it of nine baskets of coke = 
SCO lbs." Those who are more versed in the working of foundries will 
be able to inform us what proportion this heating of the cupola bears to 
the quantity of metal brought down ; but, in another place. Dr. Ure 
gives us the information himself, for he says — ^' In the course of a year 
a foundry will consume 300 tons of coke in melting 1240 tons of cast 
iron." It appears from this, that every ton of metal requires 403 lbs. 
of coke, instead of 200 lbs } making a total of 679,512 tons, instead of 
293,520, as stated by Mr. S. From what source Mr. S. obtains the 
amount of metal ^^ brought down" in foundries is not mentioned. I 
have assumed the quantity as correct, not having any data myself. 

At page 114, in the first paragraph, Mr. S. says, after stating the 
means used for cooling the oven by throwing on water — " The only 
drawback from the latter method of cooling being the contact of water 
with the hot bricks." This, no doubt, is a very serious objection -, but 
I have heard of another, and which, I think, to a certain extent, is 
correct, that when water is thrown upon the coke in the high state of 
temperature at which it must bo when drawn at seventy-two and ninety- 
six hours, it renders the coke very friable, and, of course, of less com- 
mercial value. 

Ou the same page, line IG, Mr. S. says, in reference to the oven 
taking fire — " Then follows a thick black smoke and reddish flame all 
round the sides." This, I think, is not always the case, and my expe- 
rience tells me, that in good substantially-built ovens, if the " reddish 
flame" docs not strike over the whole surface of the coal at once, that 
part most in the current of air is the first, and where the coal ignites 
round the sides of the oven, it does so before the oven strikes, as it is 
technically called, and in consequence of the fire passing from the 
adjoining oven by means of the small crevices occasioned by the con- 
traction of the bricks in the oven that has just been loaded with coal, or 
merely from tlie heat of the side of the oven, in which latter case I have 
seen the coal round the sides take fire almost immediately after loading. 

Then Mr. S. says — ** Openings, as the oven increases in heat, extend 



wurdy so as to allow the volatile matters to pass off, and, by their 

im, generate additional heat." I believe these openings only 

1 downwards as the coal is coked, for if an oven is cooled out when 

oly half burnt off; the basaltic form does not extend further down 

vhere the coal is completely coked. Next the coke is a mass, 

ting over the whole oven, of charred coal cemented together ; and 

that will be foimd the coal in precisely the same state in which it 

It into the oven. Of course, the line between these separate states 

distinct, but I think I am not far wrong when I say that the coke, 

srfect state, will be found not more than four inches above the 

intouched by fire, the mass of charred coal lying between. I 

hi this Mr. S. will agree with me, if he has noticed it. 

8., in the next paragraph, says — ^' As the process ceases, we have 

tt, clear flame, which dies gradually off, lingering longest over 

Btre of the oven, owing to the smallest coal lodging there when 

from the top and not properly levelled." This is, I believe, one 

greatest objections to loading the ovens from the top, so much 

b upon the men in charge spreading the coals regularly ; and 

rith those most carefiil, it is scarcely possible to have the coals of 

ne density over the whole oven. I have heard of a process adopted 

:d this greater density in the centre of the oven, but I have not 

, and therefore cannot vouch for its efficiency, namely, a cone 

)y means of a bar passed across the centre oi)eniug in the oven 

th its base downwards, thus — 




the coals falling from the small wagon into the oven strike the 
nd are diverted from the centre, falling more lightly all over the 



ie next paragraph, I cannot altogether agree with the writer in 
t says — '^ After all flame has ceased, the sooner the oven is drawn 
ter." In some cases, and with some descriptions of coal, this 



may be correct ; but ^nerally^ I think^ the coke becomes more dense, 
and less liable to break into small pieces^ if allowed to remain a few 
hours in the oven after the flame has left. If the air is carefullj 
excluded, I think the quality of the coke would be improved by remaining 
twenty-four hours in the oven. 

I quite agree with the writer as to the use of coke brees in preserving 
the coke near the inlet at the door, for, with many descriptions of coal, 
the burner, let him regulate the air as he will, cannot prevent this 
wasting or burning away of the coke ; but this remedy has a drawback, 
for the brees or small coke often run to a scar or clinker, and if not 
careftilly picked out, damages the quality of the coke for locomotive 
purposes. 

With reference to the form and size of the oven — 

(1.) I quite agree with Mr. Steavenson that a circular oven, ten aud 
a half feet, or perhaps eleven feet diameter, has given most satisfiiction. 
Ovens of a smaller diameter are not so expensive to maintain, but the 
quality of the coke produced is inferior. Again, ovens of a larger 
diameter produce a better quoHty of coke, but are much more expensive 
to maintain. 

(2.) As to ovens with and without flues and chimneys, no one, I 
think, who has had experience with the fonner will ever recommend the 
latter, except where quality is not an object, and economy of first cost 
is a very great one ; and I am of Mr. Steavonson's opinion in all he says 
upon that subject. 

In loading the ovens, I advocate the coals being thrown in by hand 
at the door, rather than dropped by wagon in at the top of die oven, for 
the reason Mr. Steavenson states; and, further, I think the wagons 
passing over the top of the ovens will rather tend to shake them ; but 
as I have not had experience with this class of oven, I cannot speak 
confidently as to which system is the best. 

The President — Any admission of air into tlie ovens when in a 
state of great heat, and in cooling, oxidizes the coke, and, of course, 
wastes it. 

Mr. Berkley — It spoils the coke ; but if you can guard against this, 
the coke gets more dense the longer it is kept in the oven. 

Mr. Dunn — Does it not lose weight when kept in the oven ? 

Mr. Berkley — Witli some descriptions of coal it does not. 

The President — If you do not let the coke cool in the oven it must 



3d by water; and if you throw the water hastily into the oven^ 
1 a state of intense heat, it is apt to destroy the brick work ; and 
lie coke is drawn out of the oven in a state of great heat, and 
t is in a dense, compact state, and water is then thrown upon it, 
e becomes split and broken. 
Berkley — ^That is so. 

Rsn)— Mr. Berkley makes it a condition that the air should be 
A altogether. Mr. Steavenson says, when every precaution is 
; is impossible to exclude it. 

Berkley — It is not absolutely necessary to exclude all air. 
President — ^The affinity of the carbon, or coke in a state of red 
e heat, for oxygen, makes the admission of air injurious, and very 
•able. When the coking process is complete, and air is then 
d, it flies off as dust 

Berkley —It is, to a certain extent, injurious. 
President — A perfect oven should be impervious to air, except 
openings. Air is admitted through these openings in the early 
the process. When the carbonization is complete, the openings 
sed, and continue so whilst the coke is cooling down. I suppose 
fiict, that in a well-constnicted oven, closed at tlie proper period, 
owed to cool quietly down, the coke is much harder than if water 
jjrn into the oven to cool it. 

Berkley — I find, when the men are drawing ovens cooled with 
it a great heat, the coke breaks to pieces very much. 
Reid— Are you able to tell us what is the maximum temperature 
>onization ? 

President — ^That is, the temperature that will drive off the 
s productions of the coal ? I do not know of any experiments to 
tin this. 

Reid — I have heard it stated at something like 2000°. 
Berkley — ^There is a difference in the different descriptions of 

Reid — Before all the gaseous matter is driven off, and when 
3 tlie only product, it must reach the maximum temperature, and 
b gradually cools. 

I President — The process of coking begins at the top of the coal, 
roceeds gradually downwards to the bottom of the oven. Tlie 
if coking depends on the thickness of the coal, and the ultimate 
B of heat will, in some respects, depend on the thickness of the 
Jcewise. If you have four feet of coal, the temperature will be 
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much Iiiglier than if there is only twelve inches. Tlie condition of tlie 
coke also very much depends on the process. The deeper the coal, the 
denser the coke, owing, probably, to its being longer exposed to the heat. 
In the process of driving oiF the gases, and whilst the coking is goin^ 
on, such gases pass upwards through the already carbonized portion of 
the coke, and such gases giving out carbon appear to render the portion 
of the coke, which it passes through, more dense and compact. Tliis, I 
fancy, must be the reason why a four-feet thickness produces a more 
dense coke than twelve inches. Besides, a twelve-inch thickness of 
coke is subjected to only one-fourth of the time to the heat of the oven. 

Mr. Berkley — It will be drawn within twenty-four hours, whereas 
a four-feet will require ninety-six hours. 

Mr. Ramsay — It depends much on the quality of the coal. We have 
five feet deep of coal, and we find the coking process complete in less 
than ninety-six hours. 

The President — Is the coke in such cases good in quality? 

Mr. Ramsay — It took the prize at the Exhibition in France. 

The President — ^Your experience is, the deeper the coal the denser 
the coke is ? 

Mr. Ramsay — Yes, if you give it time. 

The President — The upper part of the coke must receive carbon 
from the bottom part of the coal, by the gases passing through it in the 
process of coking ? 

Mr. Ramsay — You make the coke denser by a great depth of coal. 
You make it produce as much as seventy- six per cent. Water increases 
the weight, but not, of course, the density. We tried an oven a month 
ago, and wo found the coke fifty-five and fifty-eight per cent. ; but 
when we drew it, well watered, it was seventy-two per cent., though, I 
believe, the latter was burnt two days longer. 

A Member — You get six or seven per cent, more by loading the 
ovens very heavy, and burning them a longer time — say 160 hours. 

The President —All this is consistent with what I conceive to be 
the fact, that the upper part of the coke in the oven acquires carbon 
during the process of coking, from the lower part of the coal. It thus 
becomes more dense ; therefore, the deeper the coal put into the oven 
the better. But I cannot very well understand how pouring in water 
should have the effect of increasing the density of the coke. It fills the 
interstices, and so produces additional weight mechanically, but che real 
density of the coke remains the same. 

Mr. Ramsay-^ All the coal is watered before it is put into the oven. 



BXiiDBNT — Does this gjive you greater produce? 
1M8AT — YeBj but the coke is not of such good quality. 
■BSiDBifT— Do you think the coking is as perfect as that of 

r 

UCSAT— It is more like a piece of metal, bright and glossy. 

iBRKLBT — I cannot say it increases the per centage. It is the 

practice to put water on the coaIs« It tends to promote the 

bnn of the coke, the steam passing through it and splitting it 

dunmar shape. The gases pass off more rapidly, and the heat 

ted quickly. The higher the temperature you can get in the 

denser the coke. 

iXD— -By using water you get rid of the deleterious gases ? 

•BAvsKSOif — ^The hydrogen of the water creates additional heat, 

IS the coke denser. The heat of the oven might decompose 

kp and thereby generate a greater amount of heat. 

KBBR — It should be used where sulphur is predominant. I 

noticed sulphur in the washed coal. 

RBSiDENT — Before you can test the beneficial effects of the use 

and steam, you should try it with the same coal. 

ucsAT — We did so, and sent the coal to be tried with the loco- 
Many coals make coke by using the galvanic battery, which 

I too sulphureous without it. Uany years ago, I had a large 

battery made. Some inferior coal was coked with the galvanic 

irhich could not have been used without it. 

assiDBNT — How do you explain its action f 

IRKLBY — By the decomposition of the bi-sulphuret of iron. It 

) iron by itself. 

AMSAT — Mr. Church has a patent for it. My opinion comes 

-it does improve bad coal, but is not required for good coal ; 

Qtly it has not been generally used. 

BESiDENT — It had a certain effect, no doubt, but not sufficiently 

make it of commercial value. 

AMSAT — In 1844 the coke trade was not so large as it now is. 

i be of no ultimate advantage, because it was bringing inferior 

ir coking, which should not be so used. 

BRKLBT — ^At page 115, second paragraph, Mr. Steavenson 

covering the coals with small refuse coke, in order to save the 
quite agree with him in this. 

BESiDBNT — Which acts by excluding the air from the hot coke. 

BRKLBT — Instead of the coke burning away, the debris burns 

IX.-^CT0BEA, I860. B 
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away. I aj^ee with Mr. Steavenson in nearly all he says on this part 
of the subject At the bottom of page 116, he says — "The result of 
experiments which I have made is, that from nine and a half to ten cwts. 
of water are sufficient to cool a ton of coke." I can corroborate tliis 
by actual measurement of water three months by the meter. I use 
eight and a half to nine and a quarter cwts. As this water is to pay for 
by the gallon, it becomes imjwrtant. 
The President — Mr. Cox likewise estimates the quantity of water 



Mr. Steavenson — ^That is in a paper of his, which he read to the 
South Wales Institute. I give the quantity I use in a note. 

The President — You may pour it in, but it does not seem to require 
such a quantity of water to cool down the coke. 

Mr. Dunn — Are you in favour of flues or chimneys? 

Mr. Berkley — In windy weather, the coke in the ovens without 
chimneys would be almost all spoiled. As Mr. Steavenson says, the 
flame would be driven out at the door. 

The President — The efi^ect of the chimney is to make a steady 
draught. Assuming the fact that a tall chimney increases the draught,, 
how does it operate on the coke ? 

Mr. Berkley — When the chimney is tall, the wind has no effect 
in checking the regular draught of air into the oven. This applies to a 
high wind only. 

The President — Because the draught of air is steady, you think it 
improves the coke? , 

Mr. Berkley — If you let in too little air or too much air, the quality 
of the coke is injured. You never let the air go into the mass of eoal ; 
it just passes over the top. 

The President — How does the wind blowing into the ovens affect 
the coke ? 

Mr. Berkley — The gases would not get out of the oven freely. 

Mr. Ramsay — Suppose there are no flues and no chimneys. Do not 
they always regulate the draught on a windy day ? 

Mr. Berkley— On such a day as this the draught, I think, could 
not be regulated. [The day was exceedingly windy.J 

Mr. Kamsay — I have five ovens in a windy situation. The flame 
never comes out of the doors. In such cases we close the door, and 
regulate the exit of the flame out of the top of the oven. There is a 
greater waste of coke with chimneys than without them. The draught 
is greater. 
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Mr. BfiRKLET — You should have a damper in every oven^ to regulate 
the draught of air. 

The Pbesidbnt — If the tall chimneys are properly regulated by 
dampers, and m good order, your opinion is that, even in such case, they 
are not better than ordinary ovens, well regulated in the manner de- 
scribed by yon ? 

Mr. Ramsay— That is my opinion. 

Mr. Berklbt — ^You want more air at one time than another, and 
that is best accomplished by ovens with flues and a chimney. As the 
heat increases, the gases are generated more rapidly, and you require, 
when the gases escape, that there should be oxygen to combine with 
theuL In page 118, Mr. Steavenson says — '< Many manufacturers 
pre£sr loading at the door," Ac. 1 have had no experience of coals 
tipped in at the top of the ovens. 

The President — Your ovens are loaded at the door? 

Mr. Bamsat — I think that loading the ovens at the door produces 
better coke than when loaded at the top. The fire passes down more 
uniformly. It cannot pass down equably in ovens loaded at the top, 
because the coal is denser in the centre than on the sides of the oven, 
and consequently the process of coking is not regular. At Roddymoor 
and Crook the coal is very dry and light, and, therefore, less dense in 
the centre of the oven than in some other coal, especially the Busty 
Bank coal. 

The President— We have now, I think, discussed the mode of 
burning very fully. The time of coking seems to depend upon the thick- 
ness of the coal in the oven. What is the effect of letting uir in at the 
bottom of the oven, by flues under the floor of the oven ? These are 
closed when the process of coking is going on, and opened when it is 
complete. 

Mr. Ramsay — ^As soon as the coking process reaches the bottom of 
the oven you cool it, to prevent the coke from continuing to burn, and, 
therefore, wasting. Church passes the air round the oven, as well as 
underneath the bottom ; after this, he lets it out behind. 

Mr. Berkley — ^The patent oven used at Mickley is the patent oven 
which Mr. Steavenson refers to, plate I., vol. VIII. I think the lower 
part of the coal coked by the heated air passing under the bottom 
of the oven, at the same time that the coking process is going on from 
the top in the usual way, will not be of uniform quality, anil there 
will be a layer of imcoked coal in the centre of the oven. 
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Mr. Cochrane — In the experiments at Mickley we found that it was 
only the silvery lustre that was lost. The coke was really as good in 
quality. You cannot attain this by the other patent ovens. This is in 
Breckon and Dixon's specification. They have about fifty ovens at 
Mickley, with three feet six inches to four feet of coal, and burning 
forty-eight hours. The front door is closed immediately the floor is 
charged with coal; and the heated gases pass off through the top of the 
oven. 

The President — ^The gases must pass through the uncoked coal? 

Mr. Cochrane — Yes. 

The President — Is there not a waste of coal between the two layers ? 

Mr. Cochrane — ^The yield is belter working forty-eight hours, 
instead of ninety-six, and they get sixty-seven per cent., instead of. 
fifty-six, which they were getting before. Dunning, at a much prior 
date (1853), combines almost as much as Breckon and Dixon. In these 
ovens the great object is to preserve the heat at the bottom. Generally 
we cool the bottom of the oven. 

The President — When you draw the coal out of the patent ovens, 
does not the bottom cool down ? 

Mr. Cochrane— Very little. They say, when the coke is treated in 
every respect the same as in the best ordinary ovens, there is no depre- 
ciation, except in the appearance. The coke is shorter and more friable. 
It is, however, an expensive oven to construct, and to maintain also. 

The President — ^There is the long oven, which we have not yet 
discussed. 

Mr. Steavenson — Yes ; I mentioned it as being thirty feet long. 

The President —Will you give us a drawing of this oven ? Where 
is it erected ? 

Mr. Steavenson — At Mr. Pease's collieries. 

Mr. Berkley — I would mention to Mr. Steavenson one thing with 
regard to the consumption of coke by railways. In a paper, read by 
Mr. R. Stephenson, to the Institute of Civil Engineers in 1855, it is 
stated to be 1,800,000 tons, estimating 36 lbs. per mile consumption by 
locomotive engines. I do not know whether this is all over the 
world, or applies only to the United Slingdom. 

Mr. Reid — It is the United Kingdom. 

Mr. Berkley— • Mr. Steavenson has the consumption 641,611 tons. 

Wr. Reid — He refers solely to Great Britain. 

The Presidbnt^As the subject of coking is very important, shown 
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by the immense consumption^ it appears to me to be very desirable to 
have plans and descriptions of the different kinds of ovens in actual use, 
with any observations of a practical nature, from which we might arrive 
at a correct conclusion as to the results in practice of the various kinds 
of ovens. I would suggest, as Mr. Steavenson has g^ven the subject 
great consideration, and as his practice is in a district from which a very 
large proportion of the coke produced in this district is manufactured, 
that he be solicited to furnish the Institute with drawings and descrip- 
tions of such ovens as he may deem useful, in a practical point of view, 
and which may enable us to arrive at some definite result by discussion 
hereafter. 

After some desultory conversation amongst the members, Mr. Stba- 
YENSON undertook to lay before the Institute, at their next meeting, 
plans of the different kinds of ovens, with a short description of each. 

The meeting then adjourned. 
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GENERAL BfEETING, THURSDAY, NOVEMBER 1, 1860, IN THE ROOMS OF 
THE INSTITUTE, WE3TGATE STREET, NEWCASTLE-UPOX-TYNE. 



Nicholas Wood, Esq., President of the Institute, in the Chair. 



The Secrbtart read the minutes of the Council Meeting;, after 
which the followinfi^ gentlemen were elected members of the Institute, 
Yiz. : — Mr. John Peele, Springwell Colliery, Gateshead ; Mr. Thomas 
Dakers, Brancepeth Colliery, Durham ; Mr. John Cooke, Willington 
Colliery, Durham ; and Mr. Albert Vemer. 

The President said, with regard to Mr. Stephenson's legacy of 
£3000, he had written to the solicitor of the executors to inquire if any 
special instructions by the donor had been given in the will as to its 
tppropriation, or if it was for the general purposes of the Institute. 

A resolution was adopted in accordance with a recommendation of the 
Cooncil, that the monthly meeting in December be made a special 
meeting for the election of officers in cases of vacancy. 

The President then begged to mention the particulars of a discus- 
nxm which they had just had in the Council of the Institute, as to 
whether it might not be advisable, instead of holding all their meetings 
in Newcastle, to hold some of them in some central part of some of the 
other coal districts of the kingdom. They had a great many members 
residing in distant parts of the country, and it might be well to hold a 
meeting occasionally in the Midland, or other coal districts of the country, 
80 that such members might have an opportunity of being present at 
the discussions ; and he had no doubt it might be arranged that im])or- 
tant matters should be discussed at such meetings. It nfipeared to the 
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Council that such a meeting might be productive of great benefit to the 
members of the Society generally, and to the young members particu- 
larly^ by bringing them more immediately into connexion with the 
members of other districts ; and it would give them an opportunity, 
likewise, of seeing what was going on in these districts ; and thus, 
whilst they would be extending their information, it might also be a 
means of getting together, on these occasions, a much larger number of 
the members of the Institute than generally takes place at their ordinary 
meetings at Newcastle. It would be desirable that such a meeting, if 
deemed advisable, should be held in some one of the summer months, 
and, therefore, there would be sufficient time to consider the proposition. 
He mentioned the subject now, that it might be considered at a future 
meeting. 

Mr. Spencer's paper on Pillar Working having come on for discussion, 
the President said, the paper treated of the mode of Working Pillars 
at small depths from the surface, but, as he had previously remarked, 
they should not stop there. They had not yet discussed the question as 
to the best mode of working pillars generally. The discussion should 
embrace the working of coal at all the diiSerent depths, from say ten 
fathoms to three hundred fathoms, that being, he believed, the range of 
working coal in the counties of Northumberland and Durham. The 
late Mr. Wales approached the subject, to a certain extent, in his 
valuable papers on ventilation ; but these papers being specially devoted 
to ventilation, did not, except incidentally, enter upon the question of 
working coal, or of obtaining the greatest quantity of coal, in the best 
condition, and at the least possible cost, which were the elements of 
discussion of the paper before them. 

Mr. Crone said, he bad put upon paper some remarks as to the 
method of pillar working at Dipton Colliery, under similar circumstances 
to those enumerated by Mr. Spencer in his paper, where, in consequence 
of the roof of the coal being so friable and tender, it was found difficult 
to remove the pillars at all. He had extended these observations to 
some remarks on the working of pillars generally, in the early days of 
coal working, and he had continued these observations into the period 
immediately preceding the introduction of safety-lamps, and into .Le 
period when these lamps were introduced, making some observations on 
these lamps, and ending with some remarks on the mode of working a 
thin bed of very hard coal at Seaton Burn ; and with the permission of 
the meeting he would read those observations. 
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KOETHUMBEfiLAND AND DUEHAM COLLIERIES. 



By Mr. STEPHEN C. CRONE, 



Tab paper on some methods of Pillar Working, communicated to the 
Institute by Mr. Wm. Spencer, Jun., having given rise to the anticipation 
diat the subject would be continued by other members, I herewith ofFer 
some instances of pillar working which, I trust, may be deemed of a 
sufficiently interesting nature to warrant my laying the same before the 
Institute. 

The requirements of pillar working having been clearly explained to 
the Institute in the paper above referred to, it is scarcely necessary to 
state that great care and attention is imperatively required to protect 
the workmen from accidents during the process of removal, as there is 
generally a certain amount of danger. This, however, is greatly lessened 
if proper precautions are taken and a system adopted suitable to the 
exigences of the case, almost every colliery offering varying features 
from others, requiring mollifications of the plan usually followed, which 
ought to be arranged so as to obtain the largest per centage of coal of 
the greatest commercial value, and with as little loss of timber and other 
material used as possible. To illustrate the subject more fully, I have 
Tentured to add some examples of old colliery workings, and the reducing 
or partial removal of pillars, which may not be generally known. These 
are of comparatively littie value in the present day, further tlian to show 
the great loss of coal sustained by the old system of working contrasted 
with more modern methods. 
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Referring to plate I. No. 1 are some old workings near ihe outcrop 
of the Hutton Seam at Dipton Colliery, apparently of very early date. 
It is evident such a plan could only be followed to a very limited extent, 
and under very favourable circumstances, with a cover of from ten to 
twenty fathoms. The pillara are fifteen yards long, walls two yards 
wide, from which the bords are turned away three yards wide, being 
gradually widened out in the middle of the pillar, leaving the latter 
extremely thin, the bords frequently holed into the next adjoining. The 
bords were again brought into a width of three yards before holing into 
the headways course, with a view, no doubt, of keeping the latter open 
and upstanding. The coal left and lost in the pillars would, probably, 
be about from twenty to thirty per cent. 

No. 2, plate I., is also a plan of thin pillar working at the same 
colliery, the pillars are twenty-four yards long and from two to three 
yards wide, the bords four yards and the walls two yards ; these being 
the only effective excavations, the pillar being abandoned, causing a loss 
of thirty-three per cent, of coal, as well as endangering the entrance of 
the mine, unless the seam of coal, the stratum immediately above and 
below it, are of a very hard nature, and sufficiently thick to resist the 
pressura of the incumbent strata. No great extent of workings could 
be excavated on such a system. Should the bottom be of such a firm 
texture as to resist the pressure and the coal less so, these thin pillars 
would be crushed to dust by the settling down of the strata above occa- 
sioning what is called a '^ thrust" An incident seldom heard of in the 
present day in collieries of any extent. On the other hand, should the 
roof of the mine and the coal be of moderate hardness and strength^ 
and the bottom less so, the pillars of coal would be forced downward, 
compressing the stratum beneath it to such an extent as to cause it to 
rise upward into all the excavations of bords and walls formed. This is 
tedinically called a '^ creep," a section of which is shown in plate No. IV. 

When a '* creep " takes place with such thin pillars as No. 2 being 
left, it would be almost impossible, and, certainly, not advisable, to 
keep the working face open, as, under any circumstances, even with 
large pillars, it is an expensive process to contend with creeping places, 
the only means at command, until roof and bottom meet, being to cut 
out the bottom as it is forced up. Whilst referring to the creep, it may 
Le necessary to add, there is generally a slight movement in all the 
broken workings, unless the seam is very shallow. The roof and bottom 
being firm, and the seam of coal either worked entirely out, or such 
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i foiy left as will be readily crushed down by the weif^ht of 
\ AafB, a partial creep takes place. It is always, therofore, 
I to nmoYe all the coal, if possible, so as to allow the roof 
'liMfrBflty. When large pieces of coal are left, it often happens the 
^ if map p u ti Bl and hangs upon snch coal, froqnently causing* creops 
tf a TBTf txoablesome nature. A creep almost invariably occurs, as 
yeri ottily nttoaABi, where the roof is strong, the coal seam of a yielding 
Mtare, and Ae bottom soft^ but to a less or great extent, produced in 
rakzng, aoeording to the facilities of removing die whole of the coal, 
ad as the pillars may be large or small. Wliilst removing large pillars 
fte creep ia only felt in the vicinity of the juds, and not cvon thoro, to 
nr serions extent, if good falls can be procured in the gnaves. With 
Ban pillarsy under the same circumstances, tlie creep is gpueral through- 
out an the various openings, often entirely closing the bords and walls 
•f the first working, as in plate lY. 

In old workings we also find larger pillars left 6, ^, or 10 yards, a 
portion of which has been removed by driving a jenkin through and 
leooping out the middle of the pillar, similar to No. 1, plate T. 

In collieries of greater depth pillars have been partially removed, 
examples of which are given in plate II., taken from the old workings of 
Benton and Eillingworth Collieries. These opcmtions require a littlo 
explanation. The left hand pillars are shaded dark, to show their original 
size, the part taken out shaded light ; bords and walls not shaded. The 
foUowing is the No. of each ])lot in the plate, size of pillar in yards, 
and j>er centage of the whole coal lost : — 

Tfo. 1 pillar, 12 yards x 9 yards, 40 per cent of coal lost. 
o no V 7 ^S 

„ 3 „ 23 „ X 8 „ 39 
„ 4 „ 12 „ X 8 „ 31 



9} 
99 
99 



5 „ 40 „ X 9 „ 40 

„ 12 „ X 8 „ 41 

7 „ 10 „ X 8 „ 41 

8 „ 15 „ X 8 „ 33 



Our President, from his extensive and varied experience of these prac- 
tical details, will doubtless be enabled to give some information of these 
partially wrought pillars. It is not without a slight feeling of regret 
at the great loss of coal sustained by this system of working, yet, we 
must be just as well as charitable towards our predecessors, when we 
consider their position at the time, and the great advantages we now 
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possess over theni; in having the safety-lamp to gtiard us against the 
insidious attacks of our enemj^ the light carburretted hydrogen gas of 
our mines. They had nothing but the naked light^ or the expensive and 
uncertain scintillations of the steel mills, or^ as our old pitmen have 
reported, the dim spectral phosphorescent light of fish heads or skins, to: 
protect them from danger. In a seam such as the High Main of the 
Tyne, giving off large quantities of this gas, it was quite impossible to 
remove the whole of the pillar and form a goaf to become a large reser- 
voir of gas, with such inadequate means at their disposal to light the 
mine. Under these circumstances they removed as much of the pillar 
as they could do with safety, and to retain the ventilation. These designs I 
may seem fanciful in the present day, yet, in the past, we must admit | 
they were very ingenious. 

I shall now refer to the more immediate subject of this paper, — the | 
removal of pillars, — ^which have come under my notice and direction j 
avoiding those systems as far as possible which have already been pub- 
lished in the " Transactions " of the Institute. The following reference 
applies to the pktcs III., IV., V., VI., VII., and VIII. 

That part shaded dark represents coal. 

That part coloured blue represents goaf. 

That part shaded lightly represents lifts, Jenkins, 

and places advancing in the pillar to facilitate removal. 
The dotted lines show the outlines of the pillars, and the various oper- 
ations in removing them. The Nos. refer to each portion of the pillar 
consecutively, as taken off, for instance, 1 is the first operation, 2 the 
second, &c., to the highest number, which is tlie last operation. This 
method of numbering will render the plans sufficiently plain to practical 
members without much exj)lanation. The rise of seam is given and the 
direction shown by the arrows. 

Plate III. — The pillars in the Brass Thill Seam, Dipton Colliery, 
were found extremely difficult to remove, although only at a depth of 
thirty-five fathoms. (See section of strata.) The cause of this was 
principally owing to the roof being composed of a loose, fi-iable black 
shale, and the Five-Quarter Seam being worked above. The space 
between the two seams varied, but was generally about eleven feet. 
The thickness of tlie Brass Thill Seam, five feet six inches, of a medium 
texture and hardness ; large patches were very much crushed and rent 
with open fissures, caused either by the creep in the Five-Quarter Seam 
above, or by the Ilutton Seam being all, or nearly all, worked away. 
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about twenty-eight fiithoms below, or probably a combination of both 

influences. The Hutton Seam, reported to be eight feet nine inches 

thick, and composed of coal and bands, would necessarily cause heavy 

falls when worked away. The roof of the Brass Thill Seam being so 

short and friable, frequently fell down between the spaces unoccupied 

by timber, and the &ce of the working, although the props were not 

more than from twelve to eighteen inches apart, and about two feet from 

the &ce. Much inconvenience was also felt from the large amount of 

carbonic acid gas which came down from the Five-Quarter workings or 

goaves immediately above. The headways courses were timbered with 

baulks about five inches by six inches square, and five feet long, often 

placed close together. These had frequently to be renewed, and were 

almost inadequate to keep the roads into the broken or pillar working 

open. The wide bords generally ran close as soon as the timber was 

removed. Such was the position in the first pillars formed, in laying 

out the workings, which were thirty yards by twelve yards. In 

removing these pillars I adopted several of the usual methods, which 

were found unsuitable for the peculiar position of the seam. It may be 

interesting to enumerate some of them. The first method adopted (see 

pillar A, plate II.) was to drive down a narrow jenkin 1, two yards wide 

from the outer side of the pillar, rather more than half-way down, after 

holing wall 2 ; then driving lift 8 down, leaving stocks 4 and 7. Stock 

4 was then removed, and the whole drawn out and allowed to falL 

Lift 8 was now turned away (see pillar a), and advanced at the same 

time that 5 was driving down, stocks being left at the end of the lifts to 

protect the road out ; such stocks, or as much of them as could be 

obtained, being worked as numbered. The coal 10, 10, on each side of 

the jenkin, was then brought back. Pillar b shows the jenkin 1, 

wall 2, prepared for driving lifts down, as soon as 3 and 5, the lower 

part of pillar a, is off. This plan was not successful. Thin sheUs of 

coal were left at the sides of the lifts, but before the lifts could be holed 

the roof frequently broke down, crushing both coal and timber, and 

effectually shutting up the coal that had not been removed. The loss of 

coal by this mode would average about 25 per cent. Pillar d was taken 

off in a somewhat similar manner, by driving jenkin 1, wall 2, then 

taking a five-yard lift three down, succeeded by lift 5 from the top end. 

Stocks 4 and 6 were then removed, the jenkin 1 continued to the end, 

and the coal, 7, 7, on each side brought back up the jenkin, for the 

whole length of the pillar. Pillar le was removed by going down by the 
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side of the bord^ holing the half pillar wall 1, then taking four-yard 
lifts 2, S, 4. The other half was obtained by lifts 5, 6, 7, from the head- 
ways course. Neither of these latter methods were salis&ctory; the per 
centage of coal lost being much the same as pillar A. In pillar B^ 
jenkin 1 was driven down the middle, with the object of leaving a large 
amount of coal on each side, to resist the pressure of the roof, the lifts 
being shortened, and taken off quickly, to reduce the size of goaf sup- 
ported, and to preserve the timber, by keeping it exposed as short a 
time as possible. This T^as effected by holing wall 2, out of which was 
driven the short lift 3, 3. The timber was then drawn out, keeping in 
only as much as preserved the face of lift 4, 4, which was taken up to 
lift 6, 6. The whole was then drawn out, and allowed to falL In the 
meantime, walls 6, 5, were holed, and lifts 6, 6, taken off to goaf, and 
drawn out in a similar manner as 3, 3. Lifts 7, 7, were then taken up to 
stocks 8, 9, and drawn out. The stooks were then removed. Pillars 
u and b show narrow work progressing. This plan was effsctive, to a 
certain extent, and an improved per centage of coal obtained ; but wishing 
to obviate the expense of narrow work, and finding that driving diese 
places weakened the pillars too much, and as the results seemed to pro- 
duce that which we were struggling to avoid, the roof being rather 
stronger, we adopted the plan as shown in pillar C. The lifts 1 werer 
turned away narrow, and widened out to about six yards, half the width 
of the pillar. Good stooks, 2, 4, being thus left on each side, about three 
yards square, the lifts were taken off to half the length of the pillar, 
and drawn out, a shell of coal, from three to six inches thick, being left 
next the goaf or old bord to keep out the falling stone. Stook 2 was 
then removed, and lift 3 turned away and taken off in the same manner 
as 1. Stooks 4 and 5 were then successively removed, half the pillar 
going to each headways course. Pillar € shows lifts 1 and 3, in course 
of removal. This method was found very successful, the loss of coal 
being about 4 per cent, of the whole area, or 6 per cent, of the pillar. 
It was found almost impossible to keep the headways course open, in 
the ordinary way, by timber. Headways were driven under the top of 
the seam, leaving about ten inches of coal for a roof formed into an arch. 
These resisted the pressure most effectually, and the consumption of pit 
timber was reduced about two-thirds. This saving was partially effected 
by ceasing to drive bords, which was a source of trouble and expense. 
Large pillars were formed, sixty yards by thirty yards, as shown at D. 
These were most successfiilly worked away in the broken* The reason 
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of this is obrioaSy when thoroughly investigated. Under ordinary cir- 
ciuiistanoesy the pillars left might be considered of ample strength ; but 
when the bad roof is taken into account^ the timber having to be drawn 
oat of the bords as soon as possible, to prevent breakage and loss, and 
the heavy &Us which took place in consequence, on each side of the 
pillar, it is evident that these falls would extend upwards to the Five- 
Quarter Seam ; and from the fact of that seam being partially wrought 
in the pillars (the workings being found very much crept, and portions 
of coal left), this would also disturb and injure the stone between the 
seams, and the nature of the overlying strata, which would be rent, 
broken, and fallen. It is probable the Brass Thill fiills would pass 
through, and disjoint the strata considerably above the Five- Quarter 
Seam. This would necessarily cause the strata immediately above every 
individual pillar to rest upon and crush a portion of it down, as soon as 
weakened by the process of removal. Hence the difficulty of keeping 
open the headways courses, from the loose dead weight resting upon 
them, and the great loss of coal sustained by the first attempts to 
remove the pillars. The pillars C, C, were probably more effectively 
removed, from the strata above being less injured, and the protection 
afibrded by the large pillars D, which were worked off in a similar man- 
ner to C, taking half the width — ^fift^en yards of the pillar to each head- 
ways course, by driving six yards lifts 1, and 3, on each side protecting 
the road out of the lifts by stocks 2, 4, 5, which were also removed. 
^ is a lift in course of removal. A thin shell of coal was left at the side 
next the goaf, and again where the west side lift holed, with this excep- 
tion, all the coal was obtained, the estimated loss being about 3 per 
cent of the whole area. This was found to be the best method of 
removing the whole of the coal, as well as the cheapest, as the largest 
portion of it was worked at the lowest prices paid for hewing^ By 
leaving these large pillars we gained the following advantages : — ^The 
strata above was not disturbed or disjointed, being kept steady by the 
large extent and firmness of the pillar ; the headways courses were pro- 
tected, nothing like thrust or creep being observed^ the lifts of coal in 
the broken were removed, safely and quickly, as small an extent of 
goaf as possible, kept supported by the timber, which, on being drawn, 
the roof broke short off, and relieved that portion resting on the pillar, 
thus likewise causing it to be the more easily obtained. 
The foregoing refers generally to mining at shallow depths, and 



comparatively level. I shall now give some details of pillar vorl 
under very diiFerent circumstances, at a great depth, and very h( 
dip of seam. The High Main Coal Seam at Killingworth Collter^i^ 
found at the shaft, 113 fathoms from the surface -, but,, probably 
its being in the vicinity of the Great Ninety-Fathom Dip Dyke on 
north side of the Tyne, there is an unusual heavy dip south n^ard, and J 
consequent rise northward, from the shaft, thus varying the thickness o^j 
superincumbent strata to a great extent. The seam of workable coaJ^ 
varies from six to eight feet (see section, plate IV.), generally overldiTS 
with a strong white post roof, eight and a half to twelve fathoms thick, 
but not uniformly so, as in the east division, plate VII., a stratum of 
dark grey metal stone, of variable thickness, from a few inches ta 
several feet, intervenes between the coal and the post; there is^ however, 
usually an average good roof. The quality of the coal is good, and 
strong in its character; but from the great thickness of incumbent 
strata, height of seam, and softness of bottom, as the large piliars aore 
reduced the coal is often very much crushed, yielding a large per centage 
of small. The process of removing the pillars is one requiring an active 
supervision and watchful care of the ventilation, £c., the seam giving 
off large quantities of light carburetted hydrogen gas, which, from the 
heavy rise of the seam, would constantly float about the workmen, unlesB 
removed by active ventilation. 

I will briefly enumerate the methods adopted, the examination of the 
plans will render this sufficiently plain, observing the old pillars aie 
small, and the new, or modern ones, large in size. 

Plate IV. North-west Division; Seam, six feet thick ; depth about 180 
fathoms; old pillars twenty-six yards long by seven yards in width ; 
bords are headways way, wide bords and walls are crept close. Walls 
a a, about four feet wide, were driven by the side of old headways course, 
from which Jenkins J, J, J, J, and 1, two yards wide, were driven to the 
rise end of the pillar, the remaining portion of the pillar being taken off 
by siding over four yards lifts eastward to goaf. The whole of the coal 
was got, the pillars having been left so small had evidently brought on 
a heavy creep, as shown in the section of crept bords, the bottom of the 
bords had been forced upward and compressed against the roof, thus 
causing the pressure of the strata to be balanced. These pillars had 
been standing about forty years. Before being opened out this year, 
of course, all movement in the strata had perfectly subsided, several 
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d removed withont the least distorbancey but, we found, after making^ 
rge goa^ which did not fall freelj, the post roof resting; upon the 
b1 ridges* seemed again to cause a movement of " creep/' but only 
slight degree. 

late y. North-east Division; Seam, six feet thick; depth about fifty 
sms; old pillars twentj-siz jrards bj seven yards; bords and walls 
Hy fidlen. A wall, 1, is driven across the middle of every third 
r and jenldn, 2 up the middle to goa^ the sides, 3 and 4 of each 
r, being brought back down the jenkin to stocks 6, 0, which are then 
ired. A thin shell of coal is left on each side of the pillar to keep 
the fidlen stone, causing a loss of eight or ten per cent of the pillar, 
six per cent of the whole area of coal. 

late VI. North-west Division; Seam, seven feet thick; depth 180 
naa; post roof; large pillars, fifty yards by thirty-three yards. 

process of working off these pillars is extremely simple; a four- 
. wide jenkin, 1, is driven half the leng^ of the pillar, on each side 
le headways course, leaving a lift of four yards on the high side 
;the goaf. Then, siding up, S, to goaf, and the four yards of coal, 
Rraght back to stock 4 ; as soon as both sides are off to the stook 

are removed. Nearly all the coal is obtained, not more than two 
tent being lost, so effectually, indeed, that instances have been seen 
re the post roof has broken off, as if sawn asunder from the main 
r, and slipped down, a huge nmss, at the edge of the goaf, showing 
ipendicular wall face, 
late VII. South-east Division; Seam, eight feot high; dopth about 

fiithoms; large pillars sixty-six yards by fifty-five yards. The 
t is divided into divisions by walls driven to the rise, each of these 
Averted into self-acting inclined planes, as circumstances may require. 
> rise of the seam being so great, tlie temperature of the working 
ps often high, and the large quantity of hydrogen gas evolved, 
iTBtively require an airway, a, a, to be driven round the outer and 
jside of the pillar for ventilation. 

late VII. represents the removal of the first pillar adjoining the 
lyway. Wall 1 is driven up, the coals being inclined down by a 
^y" weight, which, I believe, has been before described in the 
lusactions" of the Institute; but for the benefit of those who may 
t 

^etal ridi^^et, or " metal riggi," the portioa of bottom stone or coal forced into the 
VirkiDgi bj the orefp. 
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not be enabled to refer to it, I may briefly describe it as a heavflj- 
weigbted box, on a tram, ninning on a tramway of its own. Tidi 
serves as a counterbalance weight It draws up the empty tab to tha 
face by means of a hemp rope passing round a portable sheave, worldiig 
in an iron strap, and secured to a prop, which, of course, is moved fcf- 
ward as the working place advances. The loaded tub counterbalanoei 
the dilly weight, when hung on, and takes it up again in turn, and m 
on alternately, the loaded tub pulling up the dilly weight, and the dSij 
weight pulling up the empty tub. 

When wall 1 is about twenty yards from the top of the pillar, an 
incline wheel, d, is fixed for the top of the pillar, as shown in the west 
pillar, and at d in the east pillar, for the lower portion of the pillar. A 
narrow bord, 2, is driven to the outer edge, from whence is set awsj 
walls 3, 4, 5, 6, and the airway a. The coal is taken off in four-yard 
lifts out of each wall, bordways way on the level line of the seam, as 
7, 7, 8, 8, 9, 9, a shell of coal, about two feet thick, being left on the side 
next the goaf for protection, a great portion of which is afterwards worked 
off. This district is nearest to the great dyke. The bottom of the poet 
is very undulating, rising and falling in heavy rolls, the spaces being 
filled up with dark grey metal stone, which is often difficult to keep up, 
and making heavy fells. This is the reason why the same system as 
shown at plate VI. is not followed, the lifts having to be wrought out 
quickly. Large areas are often excavated before the post is broken 
down, which causes the bottom to creep about the broken workings and 
become troublesome, but not more than we can successfully contend 
against. The lowest piece of coal next the wall is taken off, as 10, 11* 
12, 13, either headways or bordways, as it can be best obtained. I 
estimate the loss of coal in this division to be about 5 per cent. 

It is the invariable custom in the North of England always to use the 
Davy- lamp where the least danger is to be apprehended in pillar 
working. It is used in the least dangerous parts of Ejllingworth Col- 
liery ; but in the dip and most dangerous parts, no other but the 
" Geordy," or Stephenson's safety-lamp, is allowed to be used, as being 
the most improved, and affording greater protection from danger than 
the Davy. The Davy safety-lamp is undoubtedly safe under all ordinary 
circumstances of danger ; but on extraordinary occasions, where danger 
is constantly to be apprehended, I prefer the " Geordy." I mention 
this from having observed, in persons unaccustomed to the use of the 
"Geordy," a species of objection, almost amounting to a prejudice. 
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Alt this saiiety-Iampy difficult to account for^ unless they are igno- 
i of the principles and action of the lamp. As the '^ Geordy" is 
10 generally known and extensively used as the Dtivy^ I may here 
^ a brief explanation of its action^ and why I prefer it as above stated. 
m introduced into an explosive atmosphere, the li^rht gently ilames 
ad is immediately extinguished. The reason of this is, the ilame 
riM all the oxygen inside the glass cylinder placed within the gauze, 
Aa air cells at the bottom, to admit air for the support of the flumO; 
f too small to allow a sufficient quantity of oxygen to pass through 
l^yportiDg a large flame, it is necessarily and immediately oxtin- 
bad, the heated air passing upward preventing a supply from the 
leap on the top. This is not the case with the D:ivy sufoty-lamp. 
y orifice of the gauze being open for the admission uf oxyg(>n from 
lUToanding air, a sufficient quantity is admitted to support a large 
^l and when introduced into an explosive atmosphui-u, it flames up, 
imtiiines burning with a large volume of flame as long as any 
pa remains^ so as to render the gauze red hot, if the lam[) is con- 
id in such an atmosphere. In the ordinary course uf working it is 
kowever, allowed to remain in such an atmosphere until it hucomf^s 
hot| the workmen being ordered to remove it. I merely stat(» tliis, 
kisting the value of the two lamps in an explosive atimxphere, the 

(inability of the workman to remain at work, in thr darh, under 
eircamstances, with a *^ Geordy'' lump, whicli he might he tempted 
with a Davy, 
kball now offer a few remarks on pillar working in a hard cn:il seam, 
i VIIL The Low Main Seam at Seaton Burn (.'olliery is fiiuml at 
pth of fifky-eight fathoms, but, from the rise of tlie seam, and the 
p nnmber of iaults, the depth is variable, the seam generally four 
nick, and very hard in its nature. Koof, blue metal stone, with 
[girdles, bottom, grey metal stone, varying in thickness from a few 
|Bl to twelve inches ; beneath this stratum, however, there is a strong 
f pofity which really forms the bottom or substratum oi tlio scam. 
Iws, forty yards by sixteen yards ; the bords are turned away four 
jb^ and thrown out to six yards wide. The process uf removing the 
Ir is simply by driving a six-yard jenkin, 1 ; by the side of the old 
|y a road is supported by placing chocks, four feet from the side of 
ieoal, headways lifts are then sided ofl^, as 2, 3, 4, 5, 0, ?, 8, the last 
flcy 9, being removed from the headways course. Occasionally there is 
NMBCut or diagonal cleavage in the coal; the line of this is usually 
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followed by the lifts shown at pillar a. The bottom being firm there is 
not the slightest indication of creep. The coal b all worked away, none 
being lost except that which may be left as bad or inferior in the neigii- 
bonrhood of hitches. 

It is extremely difficult to make dry practical details generally in- 
teresting, but, if I have succeeded in making my communication nsefiil^ 
I shall be amply repaid. 



DISCUSSION ON MR. CRONE'S PAPER. 



Mr. Taylor— Alluding to the mode of working explained by Mr. 
Crone in plate III. — By working this way you get a fresh roof every 
day, if you persevere. 

Mr. Crone— -That is if you have a binding roof. 

Mr. Daqlish — ^You cannot remove the chocks with such a roof, if you 
were to work with chocks. 

Mr. Taylor — ^The plan has never been carried out in this district. 

Mr Crone — Breakers are formed between the chocks and the face of 
the coaL 

Mr. Taylor— That is more likely to happen where it is a tender roof. 
A tender roof bends down. Have you any band in the seam ? 

Mr« Crone — None. Large pieces of coal would have to be used to 
keep it up. The height of the seam is an objection. The height is five 
feet siz inches, and it would take a good many chocks to fill up the space 
to be kept open for the workmen. 

Mr. Berkley — ^There is no whole roof. No timber could stop it 
from falling. 

Mr. Crone — ^There is no bed of stone you could timber against that 
would resist the pressure. 

Mr. Taylor — ^Was any whole coal left ? 

Mr. Crone— No ; the pillars were of small dimensions. 

The President — ^Twelve feet between them ? 

Mr. Crone — ^Yes ; loose, black short stone. 

Mr. Southern — ^The falling of the shale would never be sufficient to 
allow chocks to be used, where the roof is so very short. 

Mr. Ramsay — ^Did you ever try to let the stone fall down and bring 
the Five-Quarter coal back above the working of the Brass Thill coal ? 

Mr. Crone — No; there is too much space between the two beds of 
coal. The falling mass of debris would fill up the places completely. 
You can hardly get the props out. There are a great many open fissures. 

Mr. Taylor — Were these fissures in the shape of steps? 

Mr. Crone — ^They were vertical cracks. The line of the roof and the 
bottom of the seam were level. There was no slip. There was merely 
an opening. He had seen them nearly an inch wide. It was rather a 
tender seam. The bords were usually driven four yards. 
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The President — You say by the last mode you pursued you lost 011I7 
twelve per cent. What per centage do you lose in the other modes ? 

Mr. Crone — I often used to lose one-fourth. The roof was so 
heavy in the old system of jenkining, the top frequently rushed in. 
The coal was not worth ridding for. In the improved mode we in- 
variably tried to remove all we could. We were never disturbed bj 
creep. 

The President — ^There could not be a more difficult case of working 
coal, with a bad roof, and only ten feet to another seam, and that seam 
worked, and the seam below worked in the pillars likewise. 

Mr. Ramsat — Was it free from water ? 

Mr. Crone —We had water to a trifling extent. 

[The discussion was then taken on the working of the Uigh Main Seam 
at Killingworth, " North-west Division."] 

The President — Did you, in working these pillars, get all the coal 
left? 

Mr. Crone— Yes, nearly so. We found the metal ridges of the bords 
formed pillars to support the roof. We were afraid to take the whole of 
it out altogether on account of the gas, and the stones and rubbish falling 
into the working places, but we got almost the whole of the coal. 

The President — I was at Killingworth when the whole coal was 
worked. It was an illustration of the mode of working the coal at the 
period when the pillars were formed. Previously to that, and where the 
depth was not so great, it had been the custom to reduce (he size of the 
pillars, leaving as much as would support the roof, and not bring on a 
creep. The pillars were reduced at the top — four yards were generally 
taken away and they were so left, the impression being that no more 
could be got. Lamps were not then invented; the ventilation was 
required to be perfect so as to admit the use of candles, and, therefore, 
this is a case where, for want of lamps, a large portion of coal was left. 
It was the same in the pillars you mention. There was a g^eat deal of 
gas, and the question was, what quantity of coal could be got out without 
using steel mills, and to keep the ventilation intact. That mode was 
practised over a very great district of country, viz., to leave as much 
coal as that a creep could not take place. Since lamps have been 
invented, all these pillars have been got out most successfully. In the 
case you allude to, a creep took place after the pillars were drawn up by 
water; the pillars being just sufficient to support the roof. The water 
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percolating the fireclay, a shale in the bords prodaced disentegration of 
the shale, weakening the base of the pillars, and producing a creep. 
The metal ridges, or npheaved sill of shale in the bords, forming the roof 
of the mine 3 and it appears all the coal, except a small per centage, has 
been since got. In some cases we took part of the conl of the pillars 
away where we found the coal that was left more than sufficient to 
support the roof — all that we could get with candles — leaving what was 
necessary to keep up the ventilation. 

[Mr. Crone here read his observations " On the North-west Division."] 

Mr. Daglish — Why cannot you carry the jenkin up to the goaf? 

Mr. Crone — Because we would have to leave a shell at the side of 
every lift to support the falling stone on the rise side of the jenkin. 

Mr. Daqlish — Did you not say you diil leave a portion of coal ? 

Mr. Crone — It falls for all that If taking it off close, we should 
leave a foot thick, but, by driving a jenkin of four yards wide, we should 
leave two thin strips of coal. The height of the seam is extremely 
dangerous; it lessens the danger to leave a wide jenkin. 

The President — ^You drive the Jenkins four yards ? 

Mr. Crone — Yes; it is hard coal, but it contains a very large amount 
of gas. The pressure of gas assists much in working the coal. Being 
ft post roof, and a great depth, there is a considerable amount of weight 
on the coal, and this, assisted by the gas, renders the coal easy to work. 

Mr. Spencer— You got the timber easily out? 

Mr. Crone — ^There is a thin bed of block shale between the roof of 
the coal and the bottom of the post, which ialls when the timber is 
removed. 

Mr. Daqlish — ^The g^reat advantage of this system is owing to the 
height of the seam. The other particulars of the case are almost iden- 
tical with ordinary working. You could not work so unless you used 
lamps. 

Mr. Crone — It is a heavy rise, and the seam is of great thickness. 
This necessarily compels us to adopt that system which we find the best. 
If it were a level seam, or comparatively level, it would be a diffeient 
thing altogether. 

Mr. Ramsay — ^The roof stands, in the first instance, until you produce 
a general fall by working out a considerable breadth of coal ? 

Mr. Crone— It frequently stands. If we do not get the roof down 
it produces a creep^ and teazes us very much^ 
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[Mr. Crone then read his remarks on the '^ South-east Division."] 

Mr. Spencer — What is the least inclination these dillies can be i 
factorily applied ? 

Mr. Crone — We seldom think of applying them less than eight inchef 
to the yard, where the borings have a difficulty in getting up even a short 
distance. If the seam has not a very heavy rise we work with ponies. 

Tlie President — ^When I stated that in some parts of Eillingworth 
Colliery the pillars were left in that state that would or might produoe 
creep, in that portion of the colliery there was not a very large quantity 
of gas, and we got the places pretty well ventilated in the ordinary 
manner, so as to be enabled to use candles ; but, in another part-— the 
eastern po rtion of the colliery — there was an immense quantity of gas" 
We could not, in that case, take away the coal to produce creep, for 
this reason it was necessary, after airing one bord, to take the air into 
the back pillars, to dash the air or mix the gas with the common air 
before y o u could take it into the next bord. It was necessary, therefore, 
to keep open a considerable extent of back pillars, or wastO; in order to 
be enabled to so mix the air, almost explosive in that portion next the 
roof, with the common or lower stratum of air, so as to render the whole 
inexplosive; before you could use it in the next bord. We had to take it 
often fifteen or twenty pillars down into the waste before we could take 
it into the next working bord, otherwise we could not use the candles, 
and there were no lamps then. 

Mr. Dunn — (To Mr. Spencer) — In the neighbourhood of Crook was 
not the mode of working affected by the state of the surface ? 

Mr. Spencer — We try to get as much of the coal away as possible. 

Mr. Dunn — When I went into the Auckland district, twelve years 
ago, they left a small pillar, not to destroy the land. 

The President — ^The pillars were taken away at a very early period. 
I have reports as far back as 1740 or 1750, and upwards, as to the mode 
of taking away the pillars, and have travelled in Old Benton waste when 
large districts of pillars have been worked entirely away. Benton was 
abandoned sometime before 1765, so that before 1765 there must have 
been a very extensive system of taking away pillars. If you inquire of 
old people, they say it was the practice to leave pillars till they got to the 
extremity, and then they came back and took them away. The records 
of the very old collieries show that it was the practice to take away pillars. 

Mr. Dunn — My remark refers to shallow districts. They left the 
pillars for fear of destroying the land. 
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The President — ^The great difficulty^ before tLe lamp was invented, 
was to know how mnch yon could take away with candles, and whether, 
afUnr taking away a certain quantity, you could take away more without 
producing a creep. T have several reports on the subject. I do not 
know whether any general system could be laid down as to working 
pillars, or working coal by the pillar and stall method ; cases such as 
Mr. Crone ha^ instanced are exceptions. At Dipton they have a very 
bad roof, and the circumstances are, also, ezceptionaL But it has always 
appeared to me, now they have access to any part of the mine with 
safety-lamps, that if they left pillars at all, these pillars should be suffi- 
ciently strong, that in any mode of working them the part left should be 
sufficient to support the roof, or superincumbent strata, without crushing 
the coal. They knew that before they could take pillars o£f a much less 
strength of pillar would do than after they produced a break in the strata. 
After tlie break a portion of the support was gone. The pillar, in that case, 
must be stronger than if no such break had taken place, and, as in every 
case of working pillars, such a break does take place, it follows that the 
pillars must be much stronger than barely sufficient to support the super- 
incumbent strata. Suppose they began at the end of the pillar and took 
a portion of it away. In every stage of working the pillar, the coal left 
in such pillar should be strong enough to support the roof without crushing 
the coaL That is the only general principle which can, in my opinion, 
be laid down in pillar working. If you drive a jenkin you leave a weak 
pillar on each side, but that which is left should be sufficiently strong, so 
that the coal is not crushed. 

Mr. Spencer — In all the places I mentioned the roof has broken 
immediately, so that there is no weight at any time on the coal. 

The President — ^You should never have the pillars in such a state 
that the superior strata crushes them. 

Mr. Spencer — ^The cleaner the coal is taken out the less is the 
damage done to the surface. When it is clean taken out it falls evenly. 

The President — I quite agree with Mr. Spencer in that. They 
lower the suriace, but it is not broken up into hollows. 

Mr. Steavenson then read the following supplementary paper, and gave 
drawings of the different descriptions of oven, in accordance with the 
request made to him at the last meeting. 
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Im8, g^ maj be ocmriderably yaried, but claim as their invention an 
kfroTad airangemeDt of flaes for heating the floors of the coke ovens, 
lijn^ans of the ignited gases escaping from the coal during the process 
of ooiung. A very similar patent was taken out by Joseph Dunning, in 
May, 185S.» 

The oven is constmcted of the shape and dimensions shown on the 
aeOfflBipanying plan, plate II., in which the interior of the oven (see fig. 5) 
11 twenty-four feet in length and fifteen feet in breadth, measured on the 
foor of the oven, three feet six inches high from the floor (see fig. 1) to 
Ae springing of the arch of the roof, and nine feet frt)m the floor to the 
oown of the arch (see fig. 1) ^ and for the purpose of facilitating the 
pnNsess of coking, and the subsequent drawing of the coke from the 
oren, two doorways and doors of the usual material and suitable dimen- 
sions are made, one at each end of the oven, as shown at A, A, in figs. 
fiand6. 

Instead of allowing the heat, arising from the ignited coal in the oven 
during the process of coking, to pass away at the top or back of the 
oven, through a flue leading directly into a chimney, it is made to 
circulate under the floor, and along a part of the sides of the oven, by 
means of two vertical flues, one at each comer, at one end of the oven, 
haying their upper orifices in the interior of the oven a little above the 
springing of the arch of the roof, as shown at B, fig. 3. These two 
vertical flues, of about fourteen inches square, sectional measure, are 
carried down in the substance of the side of the oven, and close to the 
usual firebrick lining, as shown at B, fig. 3, and B, B, fig. 5; and made 
to open (see B, B, fig. 4) into, and communicate with, a series of hori- 
sontal flues under the floor of the oven, (see fig. 4, which is a plan of 
the series of horizontal parallel flues running lengthwise under the floor, 
connected and communicating with each other by means of two horizontal 
curved cross flues of similar size.) These horizontal flues are made in 
the substance of the floor of the oven about nine inches wide and eighteen 
inches deep, the parallel straight flues being separated from each oth^r 
by walls about nine inches wide (as shown in section in fig. 1, in which 
0, a, is a section of the flues and i, i, a section of the walls), and the 
whole series of horizontal flues is to be constructed at such a depth below 
the upper surface of the floor as to make the floor above these flues 
about six inches In thickness. There are also constructed, in the sub- 

* See specification of Joseph Dunning^, of No. 14, Reg^ent Street, in ttie city of 
W60toiio0ter, architect, sealed 3l8t May, 1658. 
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stance of the two longer sides of the oven^ two horizontal flues, tIs., one 
on each side, fourteen inches deep and four inches wide, at such a level 
that their hottoms may be about two inches above the level of the floor, 
opening into and extending from the two vertical flues (B, B, fig. 6) to 
about two feet from the two chimneys hereafter described, as shown bj 
the dotted lines from G to D in fig. 6, and connected at their ends, D, 
with the horizontal flues under the floor of the oven by descending flues 
of the same sectional dimensions, as shown in section at C, G, fig. 3, in 
which G represents a section of one of these horizontal flues, and the 
dotted lines from C to C a section of the descending flue, connecting this 
horizontal flue with the series of horizontal flues under the floor. At 
that end of the oven opposite to the two vertical flues above mentioned 
are constructed two straight vertical chimneys, of about fourteen inches 
by nine inches, inside measure, communicating with and opening into, at 
their base, the horizontal flues already described, in the position and . 
manner shown at F, F, in figs. 4 and 5, and rising to any convenient 
height above the exterior of the roof of the oven, as shown at F, F, fig. 2. 

An oven thus constructed may be charged with coal in the usual 
manner, but it is recommended that the coal should be introduced through 
an opening at the top of the oven, as shown at E, figs. 1, 6, and 7, and 
for the more easy spreading of the coal evenly over the floor, the use of 
a hopper, having below it an inclined board, of length and width suitable 
to the size of the oven, moving at one end on an axis, G, fig. 7, so that 
by means of chains attached to each side of the bord, and by pulleys 
suitably fixed at the bottom of the hopper, as shown in fig. 7, the coals 
may be projected on to the floor at any angle, in the direction of each of 
the doors. 

When the oven has been charged and the coals ignited in the usual 
way, air is admitted by the doors to carry on the necessary combustion. 
The heat, gas, and volatile matters produced will then rise into the 
interior of the oven above the charge of coal, and pass down the two 
vertical flues above described into the horizontal flues in the sides and 
under the floor of the oven, and thence so much as may be necessary for 
creating a sufficient draught of air for caiTying on the requisite decree 
of combustion must be allowed to escape upwards through and out of the 
two chimneys above described, the draught being regulated by moveable 
fii'eclay tiles placed on the tops of these chimneys. 

By these means the heat arising from the burning coal, instead of 
being confined in excess at the top of the oven, or being wasted by 
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iping thence out of the oven, will be carried down into the two hori- 

lal fiaes in the sides of the oven and under the floor, when it will be 

lied to the lowest stratum of coal, so as effectually to coke that 

tion of the charge, as well as to aid in the transmission of heat more 

ally from the whole surface to the centre of the charge. 

^or the better regulation of the heat of the oven and under the floor 

mg the process of coking, by permitting the escape of a portion of 

heat, should it at any time become excessive, the horizontal flues are 

le to open into the external air by flues and openings at the end of 

oven in which the vertical flues are placed. Three of which openings 

he same sectional dimensions as the rest of the horizontal flues under 

loor are sufficient for an oven of the dimensions described, and in 

position shown at G, O, G, in figs. 2 and 4, being, of course, fitted 

proper doors, of suitable materials, for the purpose of confining the 

or allowing it to escape, when necessary. 

16 inventor does not claim to himself any particular shape, or size, 
imber, of horizontal flues, at the sides and under the floor of the 
t, or any particular number or position in the oven of the vertical 
f and does not claim any particular size, or shape, or mode of building, 
'working, coke ovens, but simply the construction of vertical and 
xmtal flues in the sides and under the floors of coke ovens, for the 
ne of applying the heat of such ovens, in the manner above described, 
(efficiently to the charge of coal to be coked, and more directly to 
met portion and the under surface thereof, which is next to and 
the floor of the oven, than has hitherto been practised. 
anchor oven, by which the entire charge of coke can be drawn at 
previous to cooling, thus saving a considerable part of the labour 
awing the coke, and, also, the great destruction of bricks, which occurs 
e linings, or interior bricks, by the application of water in cooling 
loke in the ordinary method, I have already alluded to (see page 
▼ol. VIII.) I am now enabled to give a plan showing the same, 
lich I am indebted to Mr. Berkley (see plates III., IV., and V.) 
A, A, <Jko., are the ovens, the mouth of which is of the entire width 
e oven, and of the height a, h-y the dotted line b, c, being the height 
Inch the oven is filled with coals ; d, e,J^, is the anchor, which is made 
roQght iron, and which is placed in the oven when the coals are put 
i, and which is, of course, imbedded in the coke, 
hen the oven is required to be drawn, a chain, d, g, k, is attached to 
lich, passing over the pulley, g, leads to a winch at k, h. Power 
I applied to the winch, the whole mass of coke is drawn out of the 
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oven entire, and without breakage, and is cooled at the outside of the 
oven by water. In some cases an iron cover is put over the coke, which 
nearly excludes the atmospheric air, to such an extent as that its action 
has no injurious effect in wasting the coke. There is an apparent objec- 
tion to this mode of drawing the cuke, by the great size of the mouth of 
the oven, which has to be closed in the usual manner while the procesB is 
going on, but this, in practice, is found not to be difficult. The wear and 
tear of the anchor is also an apparent objection, but experience shows 
that the waste of the iron is really not great. 

DESCRIPTION OF A COKE OVEN DESIGNED BT MB. BENJAMIN 
THOMPSON. 

December Wth^ 1846. 

This oven was twenty-five feet long by ten feet wide inside, having a 
door (two feet nine inches) at each end, which was walled, and plastered 
up air-tight, when charged in the usual manner, with clay. Its chief 
peculiarities were — 

1st. The admission of air, for the combustion of the volatile const! • 
tuents of the coal, by openings which passed along flues in the division 
walls of the ovens, entering by vents on each side. The quantity of air 
admitted was regulated by plugs at each opposite end. The area (col- 
lectively) of the air passages was Gin. x 2in. x 4in. This, Mr. Thomp- 
son stated, would probably be found more than sufficient, but, if neces- 
sary, a small quantity might be admitted at each doorway, and that it 
was probable that this mode of admitting the air would promote the 
uniformity of the combustion of the gases, and waste less of the fuel, 
than by the usual method of letting the atmospheric air in by the door 
only. 

2nd. Underneath the floor of the oven, cooling air passages were made, 
for the purpose of extracting the bottom heat from the mass of coke 
when tlie process was over (" and the stewing or hardening process was 
in operation*'). The mouths of the flues (previously stopped up) were 
opened, and cool air permitted to wind through the passage; the effects 
being that the bottom portion of the coke was equally dense and bright 
with the general body. 

The exit of this cooling air was provided for by a metal chimney, 
which came up from the level of the floor, twelve feet in length, twelve 
inches by three and a half inches inside, and half an inch thick, with an 
elbow at the bottom one foot in length. 

Flues under the bottom, for cooling purposes, had previously been 
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l^ted by Mr. Jabez Cliurcli (see notice of his patent) ; and side air 
^^ for combustion of the gases, have formed the basis of several 
/^feots (amongst others, see a specification referred to at page 118, 
^^Uie, I860), but I am not aware that any have been practically 
^tocesafbl. 

Oir TH2 DBSULPHURIZilTIOIf OF GOEB; GLARIDOE AND BOPER'S 
PATENT.*— DaSCaiFTION OP THE PROCESS. 

I^e objects sought to be obtained by this class of ovens consist in the 
^lioctuon of the waste gases of blast furnaces, or ocher unutilised com- 
''ostible gases, ior the purpose of causing the coking or carbonization of 
00^ io. coke ovens, either alone or as an auxiliary to the ordinary process 
of oolcing, and in the use of steam for the purpose of desulphurizing coke. 
7o efii9ct these objects the coke oven employed is fiimished with a 
f'^*^^ perforated bottom, placed a short distance above the true one, to 
'^^^^'^« the charges of coal to be operated upon. Under the false bottom 
* ^i^u^^rent of any unutilised combustible gases is admitted after the oven 
"^^ lieen charged in the usual way, sufficient air being allowed to enter 
^ ^^^sure the combustion of the gas. The heat so produced will cause or 
•■iii"^ ^ coking of the coal contained in the oven, the heat being diffused 
^ '^^niformly as possible under the false bottom by means of partitions 
^"^^cting the direct course of the flame, or by any other simple means. 
^^ of course, necessary to have a stack in connection with the flame 
■P*^^i« under the oven, and by means of a damper on this stack the heat 
^ ^6 oven may, in a great measure, be regulated. The combustible 
K^^^s may also^ if desired, be applied at the top or sides of the oven, with 
^^table modifications, and the flame spaces, wliether at top, bottom, or 
^^Iqs, need not of necessity be separated from the internal contents of the 
^Vqq by perforated partitions, the perforations being more for the appli- 
cation of steam than the waste gases. When the conversion of the coal 
^to coke is eflected, which is indicated roughly by the disappearance of 
Wvy yellowish red flame in the oven, and while the coke is still at its 
xmuumum degree of heat, the supply of inflammable gases is cut ofl^, and 
a current of steam admitted under the false perforated bottom, its escape 
to the stack being checked as much as possible. Or the steam may be 
applied from the commencement of the operation of coking, and, in that 
case, if it is desired to use the waste gases, they must be applied at the 
top or sides of the oven. 
When very sulphureous coals are operated upon, it is advantageous to 

* See Pamphlet on the Desolpharization of Coke by R. S. Roper, Esq., F.C.S. k G.S. 
Vol. IX^NoviMBBB, 1860. v 
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provide for the combined use of the waste gases asd the steam at fh- 
same time^ so that the steam may be applied for a longer period. 

The steam passed under the &lse bottom is forced through the 
forations into the coke oven, where it is retained under pressure, as 
as possible^ by closing all apertures from the oven, so that the coke 
be thoroughly permeated by the steam, which, being decomposed by the 
sulphide of iron, or other sulphide present, the hydrogen combines witt 
the sulphur of the sulphide, carrying it off in the gaseous state. In thi 
case of extremely sulphury coals, the use of superheated steam is recosi- 
mended, so that the decomposing action may be exerted for the longest 
period. It is evident that the steam required for desulphurizing the 
coke may be raised by means of the waste heat of the coke ovens them- 
selves, and, also, when necessary, arrangements might easily be made 
for superheating the steam by the same heat, so that in fact the expense 
of desulphurizing coke in the way pointed out resolved itself simply into 
a question of first cost, and a small item for wear and tear. The ooke 
after steaming sufficiently may be cooled in the usual way; but by oon- 
tinuing the use of steam the coke may be extinguished, and being then 
in an anhydrous state, or nearly so, is peculiarly adapted for particalar 
pui poses. 

Description of plan. — ^The plan, plate VI., shows the nature of the 
coke oven employed for desulphurizing ordinary qualities of coal. It 
should, however, be observed, that the characteristic portion of this oven 
is the bottom, the other portions being as usually arranged in South Wales. 
The perforated bricks for the bottom are shown in plan and section on 
an enlarf2;ed scale, the form of the bottom being indicated in the plan and 
section of the oven. 

The steam enters by three branch pipes through the back wall of the 
oven, and under the perforated bottom, which is supported by two 
longitudinal brick partitions, with considerable transverse openings for 
the equal diffusion of the steam. 

The damper in the stack is closed as soon as the steam is turned on, 
and thus prevents its escape in a great measure. The dimensions of the 
holes in the perforated bricks are found in practice to answer well, and 
should not be widely departed from. The conical shape of the holes is 
to prevent theii' obstruction by small pieces of coke. 

It should also be noticed that the dimensions of the steam pipes are 
thoso used for steam of about 8Ibs. pressure, conveyed about forty yards 
from the boiler, and are, therefore, only suitable in similar circumstances ; 
for high pressure steam much smaller pipes might be used. 
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Wliere a series of ovens are employed on this plan^ it will be evident 

tint the best arrangement will be to place a steam boiler in connection 

nHh the fines from the ovens, and thus raise steam by the waste heat of 

the gases produced by coking, in which case the cost of the process 

mdwes itself into the interest on the prime cost of the boiler and fittings, 

together with the necessary alterations in the ovens, and small items for 

vnr and tear and attention. « With guch an arrangement of boiler, and 

vith coal of average qaality, as used in South Wales, the entire cost of 

the process will not exceed threepence per ton, including license fees, 

nd interest on capital at £5 per cent, per annum. 

Tiiis process has already been applied to the following uses : — 

The first trial of this process, for the desulphurization of coke^ was 

nade on the Meadow Vein coal at Pontypool. This coal has been proved 

to 1)0 useless for the cupola or blast furnace, from the large quantity of 

■dphor it contained — about 2*4 per cent. 

After the application of steam by the above process, it was found to 
beeqnal to the best coke made at Ponty))ool for smelting iron, the iron 
ntaining its greyness, and being as soft as could possibly be desired. 
The Bock Vein coke has also been desulphurized with most satisfactory 
nmltSy yielding a bright silvery coke that could scarcely bo surpassed. 

HiDeral charcoal, or soft coke, as it is more commonly termed, has 
iho been operated upon in the same way, and it was found that tin 
phtee made with this fuel were equal to charcoal plates, and better than 
those made from mineral charcoal made from Ebbw Yale Three-Quarter 
ttiilin the ordinary way, which contains only about '5 of sulphur, whilst 
&coa] from which the desulphurized mineral charcoal was made contained 
1*64 per cent, of sulphur. This process has also been applied for many 
other purposes, with equally good results. 

In Machworth's Patent Oven, plate VII., the gases pass off in the 
direction of the arrows, through narrow fines, which present, in the aggre- 
gate a large heating surface, and distribute the heat uniformly. When 
the coal gives off smoke, air can be allowed to enter the pipes B, B, to 
bnm the gas in the fines. The holes C, C, allow of each of the clmnneys 
Ung examined, to see if they are working uniformly. The air required 
to support combustion is admitted through or near to the arch, in order 
that a stratum of gas may be interposed between the air and the coke, 
so as to prevent the burning of the latter. When the coal is well lighted, 
fhe fine D is closed by the brick damper, E. Before a charge of coke is 
drawn the top of the chimney must be closed by a damper to prevent the 
diaoght of cold air into the fines. 
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The advantages obtained by this oven are stated to be : 

1st. Economy of heat The heated gases being made 
and heat three or even four sides of the oven before esc: 
operation of coking is conducted at a lower temperature. 

2nd. The entrance of air and exit of gases being di 
more openings, the surface of the coke is less consume 
being rapidly conducted, and rendered uniform round t 
the depth and four times the usual charge of coal, can be 

3rd. The density, y^ld, and strength of the coke are 
creased. The ovens may be constructed to hold twelve 
more. 

Rogers and MackwartK 8 Patent Coke Xilns, plate VIl 
their construction, a sound concrete bottom, about eig 
thickness, to guard against cracks or fissures, through wl 
outside might obtain access, is one essential point to be p 

The external walls and flues may be all constructed < 
or common brick, the inside walls and floor require t 
common fire brick, but not the flues ; the entrance at ea 
up with bricks laid in mortar. 

The process consists in having flues constructed care 
blocks of coal across the interior of the kiln, providing i 
for the air and gases between the corresponding flues in th 
If the coal varies in size, it is an advantage to lay the lai 
bottom, diminishing in size towards the top. A fifty-t( 
filled to a depth of four feet six inches, or upwards, abov 
cross flues, finishing off with a layer of dead ashes, two 
in thickness, forming the surface or cover of the kiln on 

When the kiln is charged, fire is applied at the flues m 
section, and the flues B and G are stopped, the draught t 
A to D, through the cross flues In six to twelve hours 
the opposite side of the kiln may be fired, sto})ping the 
opening the flues B, G. As soon as that side of the kiln has 
the draught may then be reversed backwards and forw! 
time until the vertical flues C, D, have become thorougl 
the horizontal or cross flues A, B, must then be closed, ani 
flues C, D, opened. A powerful heat having been create 
state of the vertical flues, C, D, the atmospheric air is n 
through the top of the kiln, passing through the interstic 
the seat of combustion beneath, whilst the prod'icts of 
passed off through the vertical flues C, D. 
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ag process gradually ascends from the bottom of the kiln to 
"he exact state of the process being ascertained by thrusting 
downwards, at different parts of the surface^ until it is stopped 
I mass of coke beneath ; if found to be proceeding irregularly 
f it may be regulated by closing all or part of the vertical 
ber side. 

tf'ton kiln the process occupies seven to eight days, but for 
purposes ten days are requisite. 

iess, by which coal is coked; being effected by combustion from 
the reverse of that obtained in ordinary coke ovens by radiated 
ostion progressing downwards. After the vertical flues have 
roughly red hot, and all the horizontal flues, A, B, are closed, 
is supplied with air through the open top of the kiln, and as 
hes the melted coal flame is produced, and the bituminous 
th the hydro-carbon gases, descend through the incandejcent 
he flame emitted from the top of these flues loses its pale blue 
squires illuminating power, thus indicating that bi-carbnretted 
} being passed off, the too rapid combustion is at once checked 
rily closing those flues which emit the illuminating flame. 
Ms process no smoke or flame is emitted from the top or surface 
which is perfectly cool when the coking of the whole mass is 
which enables a man to walk upon the top of the kiln to test 

ing, in working ezpences, is stated to be fifty per cent, the 

seventy-five per cent., with a greater density and more uniform 

Q is usually produced. 

r Improvements* in the manufacture of coke and construction 

jns are — 

)r regulating the supply of air to the ovens, during the manu- 

means of regulators and valves. 

he cooling of the coke within the ovens, and before the removal 

bout exposing it to the air 3 and 

he application of electricity to the purifying of coke from 

1 other metallic admixtures. 

plate IX., represents a front elevation, and fig. 2 a side 

a transverse section on the line X, X, fig. 2. 



ifioation of Jabez Church, for Manufacture of Coke and ConBtiuotion of 
1845. 
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Fig. 4 is a plan on tlie line Y^ Y, fig. 3 ; and 

Fig. 5 is a plan on the line Z, Z, fig. 3. 

Fig. 6 is an elevation, and fig. 7 a section of the principal parts of the 
oven front, on a larger scale than in the other figures. A is the month- 
piece, and Q, fig. 3, the floor; B a temporary wall of brickwork; G is a 
cast-iron door, called the " regulator," in which are a number of oblong 
apertures, D, D, for the admission of air to the interior; E, E, are 
vertical slides, by which D, D, all or any of them, may be closed wholly 
or partially ; F, F, are two additional air passages made in the side 
walls, and canied in an upwardly inclined direction towards the interior 
of the oven, so that the air supplied through them may not impinge 
direcdy on the surface of the coal ; G, O, are circular slide valves, by 
which the passages F, F, are opened or shut as required; I, I, are iron 
bands encircling the exterior of the oven, to strengthen the same ; N is 
the chimney, and tlie flue loading into it from the interior of the oven ; 
E, E, are openings through which, after the coal has been carbonized, 
cold air is introduced for cooling down the coke ; and R, R^ (fig. 4), are 
two valves commanded by handles, L, L, by which these passages are 
opened or closed, being represented in the one case as closed, and the 
other as open ; M, M, M, aie horizontal passages carried underneath and 
around the oven (but not communicating with the interior), through 
which the cold air circulates, afler its admission through the opening^ 
E, E ; and m, m, are smaller vertical passages, by which the main pas- 
sages, M, M, communicate one with the other ; H, H, are vertical pipes, 
with hinged caps or covers, which are opened, when required, by the 
dependent chains, h, hy to allow of the escape into the atmosphere of the 
air employed in the cooling process — [S, S, in fig. 6, represent the bases 
of these tubes] ; P, P (fig. 4), are parts filled up with concrete. 

The oven is loaded as usual. As soon as the main body of coal has 
become fairly ignited, the regulator, C, is closed ; its edges and che 
joints of the temporary brickwork are well luted ; the passages D, D, 
and F, F, are, in the first instance, loft entirely open (M and m being 
closed). As the coking of the coal advances, D, D, and F, F, are 
gradually closed, until, at the conclusion of the process, they aie wholly 
shut. 

The valves R, R\ are then opened for the admission of air to cool 
down the coke, and the caps of the exit pipes H, H, pulled off — the coke 
not being removed from the oven until it has been thoroughly cooled. 

When desirable to have a coke more than usually free from sulphur, 
<&c., the coal, at the completion of the process of carbonization, is sub* 
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jected to a carrent of electricity, thus — ^The apertures D, D, and P, P, 
being closed as before-mentioned, an iron rod is introduced through the 
temporary brickwork in front into the coke near the bottom and through 
the back of the oven, just under the chimney flue ; a second rod over 
the surface of the coke, so as to rest upon and be in contact therewith. 
The former rod is connected with the positive pole of a powerful electric 
battery, and the latter with the negative pole, each by means of a stout 
copper wire, leaving the body of coke to complete the circuit. With a 
mass of coke amounting to about six tons, it is stated that the time it 
may b« beneficially subjected to the electric action is about two hours, 
and that, from repeated analysis of equal portions of coke, one of which 
had been subjected to the electric action and the other not, the former 
was fi^er from sulphur and other metallic admixtures, in the proportion 
of twelve to one. 

I am indebted to Mr. John T. Ramsay for having brought this patent, 
and other information, under my notice. 



DISCUSSION RESUMED. 



The President — I have received a letter from Mr. Stobart stating 
that he is at issue with Mr. Steavenson as to the substitution of flued fiir 
open ovens. 

Mr. STBAyEKSON — In the case of fined ovens I examined them 
carefiilly. I gave two per cent, in fitvoup of the fined ovens. The per 
centage is given by me in the first appendix. 

The President — ^Mr. Stobart will, I presume, fiimish us with his 
experiments? 

Mr. Steavenson— I will state the reason why I prefer flued ovens. 
They give an increase of regulating power, and protect the coke from 
the efiects of stormy weather. 

Mr. Marlet — The results are actual experiments, ten in one instance 
and twenty-one in the other ? You take them for what they are worth ? 

Mr. Steavenson — ^The open ovens extend over five years, the fined 
ovens perhaps twelve months. What I have further to describe is 
entirely with respect to patent ovens. No. 1 is by Breckon and Dixon. 

Mr. Berkley — The Marley Hill Ooking Company had an oven made 
at Gateshead similar to these twelve years ago. The gas was carried 
under the flues. It was not found to answer, and was, therefore, 
abandoned. 

The President — I can speak with confidence as to the experiments 
of the Marley Hill Company with the ovens at Oateshead twelve years 
ago. They had one of large size — an experimental oven — in which the 
heated air was conveyed underneath the fioor of the oven, probably not 
in the precise way as in the patent ovens, but still the object was to 
convey the heated air from the top, and to convey it into fines spreading 
underneath the fioor of the oven. We had a tall chimney, and there 
was plenty of draught. The result of this was, as you very properly 
state, a failure. The coke was quicker made — a third Df the time was 
perhaps saved. It was so, at least, in these experiments. But it was 
found that the coke was not of such good quality as in the ordinary 
ovens. The upper and lower parts of the coke were pretty good, but 
the middle was not properly coked. It was not equal to the coke which 
remained the usual time in the common oven. I should^ therefore, 
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like to know what were the results of these patent ovens with reference 
to the quality of the coke as a mass. I understand there are several 
of tliem erected at Mickley. These have been in operation some time, 
and it is desirable to know the difference between them and the ordi« 
vsLTy ovens. 

Afr. Steayenson— I have seen the reports, which are very satisfac- 
tory. I believe it was coked through the entire mass of coal. 

tfr. Marley — It was perfectly coked in the middle. There was a 
parting where the two heats had met. 

The President — ^Ton believe that the coke was equally good in the 
auddle with that of the top and bottom ? 

Air. Harley — 1 cannot speak positively, but I have no doubt it was. 
I ofiered to introduce Mr. Breckon as a friend to this meeting : he is not 
a znember. 

The President — Mr. Breckon might communicatCi through you, 
tla^ practical result Tou said there was 15 per cent, more produce. 
X'lxmt is very important, looking at the thousands of tons made weekly. 
J^ the coke is not quite so good, there is a great deal used for iron 
A^x-saees, and it may be as useful as sufficiently good coke for that 

3(r. Marley — ^They represent that it is better than the coke made in 
^^^ ordinary ovens, and at the present time they are receiving a higher 
^K*$ce for that coke than the other, for foundry purposes. 

Mr. Steayenson — It is coked at a very high heat, which is favourable 
'^J' producing a good article. 

The President — Did you give us the comparative cost? 
Mr. Steayenson — I have not the cost of erecting that oven. The 
Ciost would be greater, on account of the number of flues. The great 
^iifficulty is to keep the flues open. They do not stand well, on 
Account of the intense heat. 

The President — ^The Marley Hill Coking Company could have no 
objection^ I presume, to give us the cost of working their ovens. 
Mr. Liddell, under whose management the Mickley ovens are, would 
know the cost of these ovens, and perhaps he would furnish the infor- 
mation. 
Mr. Steayenson — I can get the cost of erection from the patentees. 
Mr. Berkley — Is the cost a matter for this Institute to go into ? 
Mr. Marlet — If you produce fifteen per cent, more in a third less 
time, and get one shilling per ton more in price, the cost of making the 

YOL. Uf.— NOVJBVBEB, 1860. O 



50 

coke becomes an important question. I have no authority to speak on 
behalf of Mr. Breckon. Will you allow him a voicO; if introduced ? 

The President — Can you not put it down in writing? You could 
bring it here with your remarks upon it. 

Mr. Steayenson — I had the cost from Mr. Liddell privately, but I do 
not consider myself at liberty to use it. Here are plans of the anchor 
oven, by which three or more charges can be drawn at once. 

Mr. Spencer — I saw one of these anchor ovens working in 1857 in 
Lancashire. 

The President — Has this been in operation in any other locality? 

Mr. Steayenson — Yes. I will instance two or three cases. The 
first is Pontypool. 

Mr. Green — I have an oven with a false bottom. The coke is quite 
black; however, when made in that oven. 

The President — In that case the object was to carry off the sulphur. 
Hy impression is it has not answered. 

Mr. Dunn — ^The patent has been purchased by Francis Morton. 

Mr. Reid— Generally there has been a feeling of dissatisfaction with it. 

Mr. Monro — I have seen those in use at Walker Iron Works. They 
make very good coke, provided you are careful to use a proper kind 
of coal, but the proprietor sends the cokemaker so many kinds of ooaL 
We only allow six days for coking, and they require seven or eight 

Mr. Marlev — I do not think the coking in such ovens is carried 
on at a sufficient degree of heat to make it sufficiently hard or pure coke. 
It is too low a temperature during its whole process. 

The President — That is my impression as to the double ovens. 
They did not get a sufficiently high temperature to carbonize the coal. 

Mr. Marlet — I think the President is mistaken in this as to 
Breckon's. He gets a very high temperature. 

The President — Where have we experience of these ovens ? 

Mr. Cochrane — They are used in the Forest of Dean. I do not 
know any results. 

Mr. Re id — ^I'here is a translation of it in M. Jars. You get the date 
when coking was first known in 1730. I think he states that at first 
tbey called the coke made in open ovens cinders, and in close ovens they 
called it coke. 

[Mr. Steayenson then read that portion of his paper which alluded to 
Church's Improvements.] 
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Mr. Rahsat — ^It makes excellent coke, though not superior to others. 
It is not so handy to work. I have given it up. 

Mr. Stbavbnson — ^Thej are more complicated than the others. 

Mr. Raicsat — ^When Church's patent was taken out it was for the 
purpose of cooling the oven, now they cool it by throwing water in. 

The President — ^They practically use the water ? 

Mr. Ramsat — Yes ; but I think it of no advantage. Water does 
not improve the coke. 

The President — Do you throw water inside your common ovens ? 

Mr. Ramsat — I am sorry to say we do. 

Mr. Berkley — Many engineers pour water on the coke after it is 
taken out of the oven. You see them doing this in the coking for the 
locomotives. The great per centage of coke is generally from water. 

Mr. Steayenson — ^The application of electricity to remove the sulphur 
is a peculiarity. Mr. Church applies electricity. 

The President — How does the electricity act in removing the sulphur? 

Mr. Steayenson — I do not think it likely to do so. 

The President — I have seen Mr. Church's ovens in the south. I was 
informed that they had some effect on the sulphur, but could never make 
it out satisfactorily to myself. 

Mr. Ramsay — My opinion iS; that in coal where there is a great 
deal of sulphur; it is of use. I have seen the coke after it was burnt, 
and the sulphur was quite marked upon it. I have tried Church's 
dectricityi and have found it an advantage in inferior coals. 

Mr. Steayenson — There is a plan of coking by the bottom flues. It 
is a long oven, twenty-two feet long. 

Mr. Ramsay — They have them in use at the Bellingham Iron Works. 

Mr. Marley — One object is to keep the round coal from the side of 
your oven. 

Mr. Ramsay — ^The appearance would be injured by using rough or 
unscreened coal. 

Mr. Marley — The reason is, that however good in theory to keep the 
round coal from the side of the oven, it is not so good in practice. The 
better way is to break the coal. 

MR. DUNN'S PAPER. 
The next paper for discussion was that of Mr. Dunn, on ^^ The Geology 
of the Cumberland District." 
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The President — As tliis is a very important subject, and ms ICr. 
T. J. Taylor; who has paid great attention to the geology of that district, 
is not present; it might be well to adjourn the discussion. I expect that 
next month Mr. Boyd will be prepared with a paper on ^'The Goal 
in the Northern part of Northumberland/' which paper will partly bear 
upon this subject; this is an additional reason why the discnsaon of 
Mr. Dunn's paper should be postponed. 

* The discussion was accordingly adjourned; and the meeting then broke 
up. 
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GENERAL MEETING, THUIU^DAT. DECEMBER 6, 1861, IN TFIE ROOMS OF 
THE INSTITUTE, WE3TGATE STREET, NEWCASTLE-UPON-TYNE. 



Nicholas Wood, Esq., President of the Institute, in the Chair. 



In the absence of the Secretary, the minutes were read by Mr. 
Berkley. 

The President stated he had received a letter from Mr. Robert 
Hayes, solicitor to the executors of the late Mr. Robert Stephenson, in 
reply to the inquiry whether there was any specific instruction in the 
will of Mr. Stephenson as to the disposition of the money he had 
bequeathed to the Institute. The letter stated ^' that the will contained 
no specific instructions, further than that the money was left for the 
general purposes of the Institute.'^ He (the President) might add, that 
the money had been placed in the bank at bank interest. A committee 
had been appointed to consider the best mode of disposing of it, but 
that committee had not yet reported, and it would, therefore, remain in 
the bank of Messrs. Lambton and Co. until the committee reported. 

The next notice was that the meeting be made special, for the appoint- 
ment of officers in case of vacancy. The subject now to be considered 
was, such an alteration of the ninth rule as would enable general meetings 
to elect officers in cases of vacancy. 

Mr. Marlet suggested that, in making the alteration, the following 
proviso should be added—" Notice of such election having been given 
at the previous general meeting." 

The rule was then altered accordingly. 
Vol. IX.— Dkcbhbbb, 18G0. h 
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The President stated that a letter had been received from Mr. R. Yon 
Carnall tendering a present of some books and maps to the Society, 
which it was a^eed should be duly acknowledged. He also stated that 
he had written to Sir Roderick Miirchison to ascertain if the Institate 
could be furnished with a set of the Ordnance maps and sections free of 
cost. Sir Roderick wrote him in reply that he was prohibited by die 
Government from giving away a single sheet They could only be 
obtained through a Treasury order. The Council considered it was not 
likely that a copy could be had gratis, and they therefore recommended 
that a set should be ordered. The President stated that about ninety 
maps had been published, containing all the southern counties, and 
including one-half of England. He (the President) had inquired of 
Mr. Sandford, Charing Cross, London, who was one of the persons 
selected to sell them, as to the cost, and he found it would be about £46. 

The next subject was with respect to the proposed meeting of the 
Institute in some of the midland counties. The Council had taken this 
into consideration, and they thought it desirable to have a meeting in 
one of the midland counties. 

Mr. Crone — Will it be necessary to confine it to the midland coon- 
ties ? It might be held in Scotland. 

The President said, the sub-committee recommended by the Council 
would consider that question. It might be in any central town in the 
kingdom. 

A sub-committee, consisting of the President, Mr. Taylor, Mr, Reid^ 
and Mr. Daglish, was then appointed. 

The President said, the next proceeding was the election of a 
Vice-President. It had been stated to him by some members that it 
appeared very desirable, in electing a Vice-President, that they should 
have some person from amongst their distant members — a gentleman of 
standing, character, and influence in the profession. 

Scrutineers were then appointed, and the result of the voting was — 
For Mr. Woodhouse, of Derby, 16 votes ; for Mr. Sopwith, of London, 3 ; 
and for Mr. Cossham, of Bristol, 1. Mr. Woodhouse was accordingly 
elected. 

The President said, the circular convening the meeting informed 
the members that there were two subjects to be brought before them at 
this meeting, namely, the discussion on Mr. Dunn's paper, and the paper 
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to be read by Hr. Boyd. In the discussion on Mr. Dunn's paper, he 
(the President) begged to saj a few words. Mr. Boyd's paper was on 
the geology of the northern part of Northumberland, and the coal seams 
of that locality. That would bear materially on the discussion of 
Mr. Dunn's paper. Mr. Boyd's paper would throw considerable light 
on the subject. Under these circumstances, it was a question for consi- 
deration whether the discussion of Mr. Dunn's paper had not better be 
deferred until they had Mr. Boyd's paper before them. Knowing a 
little of the general bearing of Mr. Dunn's paper, and having some years 
ago published a paper, with plans and sections, on the geology of 
If orthumberland, and having read Mr. Boyd's paper, he was of opinion 
that the two papers would be much more effectively discussed together. 
He would, therefore, propose that the discussion of Mr. Dunn's be post- 
poned until they had Mr. Boyd's before them. 

Mr. Dunn said he was quite agreeable. He supposed there was a 
▼ery great analogy between Mr. Boyd's paper and his own. He was 
going to put a question on another subject, — he was going to ask 
whether it was intended to discuss the Burradon question ? 

The President — Let us consider the question before us first. 

The meeting having decided to postpone the discussion of Mr. Dunn's 
paper, Mr. Dunn repeated his question. 

The President said, he could not answer the question. It depended 
on the Institute. It was in their hands. It was a very important 
question, and it had certainly not been discussed yet. 

Mr. Dunn — ^As it stands, it is a very imperfect paper, and more 
particularly so as a great number of facts have come out since, bearing 
on the subject. 

The President — You think, since the reading of the paper, a great 
many &cts have come out bearing upon the subject. Are you in a 
position to furnish these facts ? 

Mr. Dunn — Yes; I have visited the locality since. There is a 
question raised by Mr. Taylor as to the cause of the accident. 

The President — ^Where ? 

Mr. Dunn — ^At the termination of the paper. Read from " such is 
an abstract of the principal facts" to the end, " as may be decided upon." 
A great many facts have come out which were not raised before. 

The President — Can you inform the Institute whether any legal 
proceedings have been taken against the owners ? 

Mr. Dunn — ^Legal opinions have been taken. 
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The President — It is extremely desirable that we should not mix 
up the Institute with any legal proceedings. It would fetter the dis- 
cussion very much if members thought that any opinion expressed by 
them in such discussion would be made use of in a court of law, as the 
opinion of a professional person on the subject. Until we are quite 
satisfied that we are quite free from any legal or ulterior consequencesiy 
I think it would not be desirable to go into the discussion. 

Mr. Berkley moved that the discussion on the Burradon Explosion 
be postponed sine die. 

Mr. Boyd seconded the motion^ which was put fi^m the chair^ and 
carried netn, con. 

The President then said, — At the meeting in November I alluded 
to the lamented death of one of our Vice-Presidents, Joseph Locke, Esq., 
M P. That gentleman having received his professional education in the 
coal mines in tliis neighbourhood, and having been associated with the 
Messrs. Stephenson in the early progress of railway engineering, and 
having ultimately become one of the most eminent members of the 
profession as a railway engineer, and being at the time of his death a 
Vice-President of this Institution, it appeared to me that it was due to 
the memory of such a person that some notice should be taken by me, 
as President of this Institution, of his labours in the profession, and of 
his connection with the Institute. 

Mr. Locke was born at Attercliffe, near Sheffield, August 9, 1805, and 
was, consequently, 55 years of age when he died. His father removed to 
Barusley when he was four yeai*s of age, and he received his education 
at the Grammar School there. On comi)leting his education, he was 
placed under the late William Stobart, of Picktree (father of the present 
Col. Stobart, of Etherley), who at that time was one of the most eminent 
colliery viewers of the district, as an apprentice to that profession ; and 
from Mr. Stobart he went to the late George Stephenson, as one of his 
" young men," as an engineer, and as such I first became acquainted 
with him ; and I believe it was on a survey which he made for me at 
the late Lord Crewe's (then John Crewe, Esq.) collieries in Cheshire, 
that he earned the first money in his profession. With Mr. Stephenson 
he acquired a knowledge of engineering, and particularly with the 
construction of the early locomotive engines, as well as completing his 
knowled«?e of mining: enjnneerinp:. And it is a circumstance which 
meiits notice that Mr. Locke, as well as Mr. Kobert Stephenson, often 
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Teferred to the knowledge of miniog engineerings, which they received at 
Killingworth and elsewhere, as being of the most essential service to 
ihem in their profession of civil engineei's, particularly in tunnelling ; 
and it may likewise be stated, that it was in this description of work that 
the elder Stephenson more particularly employed Mr. Locke at Liverpool, 
in the construction of that railway. 

I had, at the time Mr. Locke was with Mr. Stephenson at Newcastle, 
many opportunities of observing his habits in acquiring a knowledge of 
his profession, and it is only an act of justice to his memory to say, that 
as in after-life, in the duties of that profession, he was remarkable for 
his untiring industry, assiduity, activity, and intense application, his 
frame of body was of that stamp which enabled him to go through 
almost any amount of work ; and his mental powers being of the same 
stamp, it is no wonder that he should have attained the rank and 
eminence in his profession which he held at the time of his death. 

When Mr. George Stephenson was employed in surveying the line of 
the Liverpool and Manchester Railway, Mr. Locke was one of his 
assistants ; and when Mr. Stephenson undertook the duties of chief 
engineer, Mr. Locke was employed by him as superintendent of the 
tunnelling, and some of the most important works at the Liverpool end 
of that railway, and he remained as superintendent until the opening of 
the line on the 14th of September, 1830. In the question of the motive 
power to be employed, Locke adopted, like his master, the locomotive, 
in preference to fixed engines ; and the practical experience which he 
had derived at Newcastle of the construction and minutioe of these 
engines, rendered him a useful auxiliary to Mr. Stephenson. In the 
controversy which ensued as to the adoption on tlie Liverpool and 
Manchester Railway of locomotive or fixed engines, Mr. Locke assisted 
Mr. Robert Stephenson in making numerous experiments with the 
existing locomotives (at many of which I was present), and these two 
gentlemen produced a joint report in favour of locomotive engines, in 
answer to the report of Messrs. Walker and Rastrick in favour of fixed 
engines, which substantially settled the question as to the adoption of 
locomotive engines over fixed engines, or any other system of motive 
power, on that railway. This report was printed as a pamphlet, and 
had great influence at that period in determining the use of locomotive 
engines. 

After the Liverpool and Manchester Railway was completed, the 
projection of the Warrington Branch to Birmingham was revived^ and 
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the line was commenced in 1882. Mr. George Stephenson was at first 
appointed engineer, but it was subsequently executed by Mr. Locke, and 
denominated the Grand Junction Railway^ and was opened on the 
6th July, 1837. It included some heavy works, such as the Dutton 
Yale Viaduct, and some heavy bridges. It was here, I believe, that the 
first double-headed rail, fastened to the chairs with wooden keys, was 
adopted, and which has since been almost exclusively used, as a mode 
of fastening the rails to the chairs. 

The success of this line of railway, as a commercial speculation, had 
a considerable effect on the public mind in &vour of railways, and such 
success being associated with what was deemed to be a very economical 
construction of a railway, established Mr. Locke in his profession as a rail- 
way engineer ; and not only so generally, but particularly, as an econo- 
mical and successful engineer, and which, no doubt, contributed greatly 
towards the reputation which he afterwards attained in that respect 
as an engineer. The Lancaster and Preston Railway was conmienced 
in 1837, Mr. Locke being appointed engineer, and was opened in 1840; 
and then the Sheffield and Manchester. A line firom London to South- 
ampton was likewise projected, which was eventually constructed under 
Mr. Locke's direction. The first section, from Nine Elms to Woking, 
was opened on the Slst May, 1838, and the entire line on the 11th 
May, 1840. The Micheldever embankment, about ninety feet in height, 
was one of the heaviest works ; and Mr. Locke, in the execution of this 
line, struggled hard, and to a considerable extent succeeded, in sustaining 
the reputation he had previously acquired in the construction of the 
Grand Junction Railway, viz., that of applying the strictest economy in 
the construction of railways. 

The execution of the London and Southampton Line brought him 
into connection with the construction of some important lines of railway 
on the continent. It was a part of the scheme of the promoters of the 
Southampton Line to accomj)lish a connection with France, and with 
Paris. Hence a line from Paris to Rouen was projected, in which some 
of the directors and several of the shareholders of the Southampton 
Line took an interest. The able secretary of the Southampton Line, 
Mr. Reid, joined the directory of the French Line, Mr. Locke being 
engineer. This was followed by Mr. Locke being appointed engineer 
to the Rouen and Ha\Te, Paris and Lyons, Caen and Cherbourg, and 
other lines, in the construction of which he was consulted. For the 
Paris and Rouen Line he received, in 1845, the decoration of the Legion 
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«f Honour from King. Louis Philippe. He also designed and superin- 
tended the line between Barcelona and Mataro^ in Spain; and the 
Dutch Rhenish Railway. 

While, however, he was employed in the engineering' and construction 
of the Continental lines, he did not lose sight of those of his native 
country, neither did his countrymen lose sight of him. To assist him 
in his multifiurious duties he associated himself with, and took into 
partnership in his professional practice, Mr. John Edward Errington; and 
together they constructed the Lancaster and Carlisle, the East Lanca- 
shire, the Caledonian, the Scottish Central, the Scottish Midland, the 
Aberdeen Railways, and the Greenock Railway and Docks. In the 
construction of these works, Mr. Locke and his coadjutor struggled hard 
and successfully in carrying out the system of economy from which Locke 
had started in life ; and it may be instanced as a proof of such a desire, 
that the Caledonian Railway, though it passed through a very rough 
and uneven country, was executed without a single tunnel, and, together 
with the platforms and roadside stations, was constructed for less than 
£16,000 a mile. 

In studying Mr. Locke's career as a railway engineer, that of economy 
and minute practical detail and accuracy, and untiring application and 
industry were the essential characteristics. The whole bent of his 
energies was devoted to these principles, they were, in fact, his consti- 
tutional genius ; he was essentially a man of detail, and the constant 
bent of his mind being applied thereto, made him an adept in that respect 
with whom few were able to compete, none to excel. Contrasted with 
his contemporaries, Mr. Robert Stephenson and Mr. Brunei, it has been 
said that Locke has not given us a Britannia or Victoria Bridge of the 
former, or the Saltash and other gigantic works of the latter gentleman. 
True, he has not, but the whole bent of his mind being based on economy 
and detail, he studiously avoided such works in the execution of the 
railways entrusted to him; and he would weigh, with commercial minutias 
the difference of cost between going round a hill and going through it, 
and it was in this that he might be said to rival if not excel these eminent 
engineers. Perhaps, with such a bent of genius, his mind was not, con- 
stitutionally considered, so well adapted as the towering genius of Brunei, 
or the more sober, but probably equally expansive genius of Robert 
Stephenson, for the contemplation and execution of such gigantic works ; 
but in the sphere in which he elected to pursue, he certainly attained equal 
eminence and success ; and we certainly know that he directed the execu- 
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tion of equally extensive works as either of these gentlemen^ and overcame 
all tlie obstacles which presented themselves on these extensive lines of 
railway. A portion of Mr. Locke's address to the Institute of Civil 
Engineers, when President, has been very appropriately quoted by the 
present President of that Institution, Mr. Bidder, as characteristie 
of the principles which he had laid down as his guidance in his pro- 
fession. He said, ^^Let us consider the principle on which publie 
works are now undertaken, the motives that supply those abundant 
means by which alone they become possible. It must be seen that the 
problem proposed on such grounds to practical science is not merely the 
execution of certain works, but rather their arrangement and construction 
in a manner calculated to realise the objects in which they originate ;'* 
and, " in every point of view, therefore, whether especially considering 
that it is the triumph of science to solve the whole of every problem 
submitted to it, and not a part only, or regarding its general relations 
to the objects of modem society in inviting its exercise, it will be 
seen that the financial result of their joint operation is not their least 
important feature, and that the appreciation of this side of the question 
really concerns the engineer no less than the statesman or the capitalist ;" 
and Mr. Bidder, no mean authority, adds, ^' those who had watched the 
career of Mr. Locke were well aware how pertinaciously he adhered to 
these rules. It was not that he feared engineering difficulties, for when 
they were inevitable he encountered and overcame them with skill, as, 
for instance, in the works of the Manchester and Sheffield Railway. 
But his great anxiety, and which secured for him the confidence of a 
large body of capitalists, was to attain his object by avoiding difficult 
and expensive works, from a desire that all the works on which he 
engaged should be commercially successful. And then Mr. Bidder adds, 
" that whilst establishing his reputation as an economical engineer, he 
turned his attention to the locomotive engine (in which he had from the 
earliest period the greatest confidence), and to tax its powers for over- 
coming steeper gradients than had hitherto been deemed compatible 
with economy and safety." Nothing could more strikingly exhibit his 
adherence to these principles than his conduct as regarded the application 
of the locomotive engine. Ilis early study of that engine, and the ex- 
periments which he made in conjunction with Mr. Bobert Stephenson 
made him thoroughly acquainted with its powers and capabilities ; and 
he certainly imposed upon that machine tasks which no other engineer 
had attempted, and which, more than any other course of proceeding, 



61 

contribated in derelopmg its powers^ and with the practical aid of 
liis coadjator, Mr. Robert Stephenson^ raised it up to that state of per- 
JM^on which we see exhibited every day. 

It was laid down as a principle by Mr. (George Stephenson^ in the 
early days of railway engineering, that no gpradient should be more than 
1 in 830; and so deeply and firmly rooted was this principle in Mr. 
Stejdienson's mind, that he ever fought against steep gpradients. He 
deprecated them even to the time of his death, and could not be made 
to approve, as a principle, of other than very moderate gpradients. He 
would incur considerable outlay in the first cost of a railway to secure 
&voiirable gradients, which, he always contended, would be ultimately 
more than compensated for by the diminished cost of working the line. 
Mr, Locke, on the other hand, keeping steadily in view his, as deeply 
rooted principle of economical construction, used steeper gpradients, de- 
pending upon the powers of the then locomotives, and the probable 
improvements in these machines, to surmount them ; and the result has 
80 &r proved that he anticipated correctly, that the passengers find very 
Httle difference in the rate of travelling over the steeper gradients of the 
Western Coast and Central Lines of Scotland, than along the more 
moderate gradients of the Midland and Eastern Coast Lines firom 
London to Scotland. With heavy trains there is, no doubt, a difference, 
the steeper gradients requiring heavier and, of course, more costly 
engines, and the traction is consequently more expensive; the whole 
question being, however, one of comparative cost between the increased 
expenditure of capital and less annual cost, against the less expenditure 
of capital and greater annual cost. I need scarcely say, that each of 
these gentlemen were peculiarly competent to investigate the propriety 
ofadoption of their respective principles; but I much doubt, so tena- 
doosly did they adhere to their respective dogmas, that they ever 
entirely agreed on any isolated case. I well recollect the jobation I got 
from "Old George," as we used to designate him, for giving evidence 
bt Mr. Locke in fieivour of the adoption of, I think, ten miles of 
gradients of one in seventy on the Scottish Central Line of Railway. 

In the battle of the gauges, Mr. Locke adopted the side of the narrow 
gauge, which he supported with his wonted energy, and all his lines 
were laid down on the narrow gauge principle ; and hence in the Western 
Railways he came in contact with the Great Western Railway and its 
broad gauge branches. The battle did not end, therefore, with the 
question of which was the best width of gauge, but extended to the 
YOL. IZ«— Bbcembkb, 1860. i 
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practical adoption of one or other of the systems in the debateabk 
country of the West of England ; and even after the broad gauge was 
executed to Exeter, it was a continual fight between the South-Westem 
and the Great Western interests which of them should obtain rhe traffic ^ 
and it was only a short time before his death that Hr. Locke succeeded 
in pushing the narrow gauge line to Exeter, the capital of the West of 
England, and the great point of contention between the narrow and 
broad gauges. 

In the exercise of his profession, and while examining a tonnel on ihm 
Caen Line of Railway in France, Mr. Locke met with an accident by 
the fall of a scaffold, which disabled him for some time from walking ; 
he recovered from this, however, though he was never quite so strong 
as before, still he enjoyed good health up to the period of his &tal 
illness. He was excessively fond of shooting as an annual relaxation from 
the pressure of business, and rented a shooting-box in Annandale, netr 
Mo&t. At the commencement of the grouse shooting in August last^ 
he was at his usual shooting quarters at Mo&t, and had been there 
about five weeks, when he was seized with a sudden, and, as it turned 
out, a fatal illness, which resisted all the best efforts of medical skill to 
avert. On the preceding morning, at an early hour, he became aware 
that he was not in his usual state of health. Feeling intense internal 
pain, he rang for his servant, and, as if sensible of his peril, he at once 
sent for medical aid, and Dr. Muro, of Mo&t, with Dr. Hunter, 
s{)eedily reached him, and rendered him all the professional service in 
their power, but their efforts to mitigate the pain or arrest the progress 
of the disease were only partially successful. The seizure took a rapid 
and fatal course, and a little after eight o'clock on the morning of 
Tuesday, the 18th of September, he died. The body was removed to 
his residence in Lowdnes Square, London, on Wednesday evening, 
accompanied by his nephew, William Locke, Esq., C.E., and was 
interred at Kensall Green Cemetery on the 25th of September, 1860. 
The funeral was not attended with that number of people which fol- 
lowed the remains of the late Robert Stejihenson to Westminster Abbey, 
at which he was one of the pall bearers, Mrs. Locke having declined a 
public funeral ; but the number of his friends, and members of the 
profession from all parts of the country, were most numerous, and 
shewed the esteem in which he was held. 

Mr. Locke was a member of the Royal Society, and at the time of his 
death, was a past President of the Institute of Civil Engineers, having 
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been President in the year 1869, and on the opening of the session in 
Norember, delivered a most feeling address announcing the death of his 
two distinguished colleagues in the profession, Mr. Brunei and Mr. 
Bohert Stephenson. He was also elected, a few weeks before his death, 
m Vice-President of the Institute of Mining Engineers, at their Annual 
Meeting in August, 1860 ; and he would receive the announcement thereof 
at Hoffikt, a week or two before his death. He was also a Member of 
Parliament, having sat for the borough of Honiton from 1847 to the 
time of his death, being proprietor of the Lordship of the Manor of diat 
place. 

No two men, probably, as private gentlemen, and in their public 
condnct, ever acquired the confidence and esteem of so large a class of 
their fellow members, as Mr. Ro1^>ert Stephenson and Mr. Locke. I have 
already given in detail my feelings as regards the former of these gen- 
tlemen ; allow me here to say, as regards the latter, that of his private 
character, and of his urbanity and general bearing towards every one 
with whom he came in contact, and especially in his profession, it is 
mmecessary for me to descant ; his loss will be long felt in his profession, 
and his friends and relatives will long mourn over the deprivation which 
tliey have sustained in the loss of so excellent a person. 

We must all bow to the acts of Divine Providence, and it is not 
fixr US to scrutinise such dispensations as those which we have, almost 
simultaneously, been afflicted with; but it has been remarked as an 
extraordinary coincidence, that three of the most eminent railway 
engineers, following in the footsteps of the great father of railways, 
George Stephenson, should, so shortly after his death, be removed 
from us — accelerated, no doubt, by the undue tension thrown upon 
their mental and physical powers by the very laborious and multi- 
&rioas duties of their profession. The incessant mental and physical 
exertions bestowed by Mr. Brunei on the '' Great Eastern'' steamship, 
no doubt shattered his frame, and tended to produce the results which 
all deplore. The continuous mental and physical exertions of Mr. Robert 
Stephenson, in the conception and in the details of execution of the, in 
every case, original and gigantic bridges across the Straits of Bangor, 
the Nile, and the St Lawrence, no doubt laid the foundation of those 
maladies which ultimately exhausted his system, and which at last 
terminated fatally. And the incessant, and laborious, and constant 
exertion of the duties of his profession by Mr. 'Locke, no doubt sapped 
his physical powers, and rendered him unable to resist the attack by 
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which he was so suddenly removed from this world. The cord has been 
too tightly drawn — ^the tension too great; and though, at ages oompara- 
tively shorty these eminent men were removed from us, they had lived 
in the multiplicity and magnitude of their works, greatly beyond the 
period of life of the ordinary race of mortals. 

Mr. Boyd's paper ''On the (Geology of the Northern Part of North- 
umberland, and the Coal Seams connected therewith," was then read. 
The meeting then adjourned. 



[Owing to the time occupied in preparing the description and plans ct 
Mr. Boyd's paper, it could not be printed in time for this month's pro- 
ceedings; it will, therefore, be given in the proceedings of a subsequent 
month.] 
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The monthly meeting of the Institute was held to-day, and in the 
abeence of the President, the chair was taken by Mr. P. S. Reid, on the 
motion of Mr. T. Y. Hall, seconded by Mr. J. R. Liddell. 

The Secrbtart read the following report of the Finance Com- 
mittee: — 

••TO THE COUNCIL OP THE NORTH OF ENGLAND INSTITUTE OF 
MINING ENGINEERS. 

''Gentlemen, — ^The Finance Committee, on folly considering the 
sabjects referred to dieir attention, relating to the general management 
of the finances, the stock of books published by the Society as well as 
Ihose in the library, the models, specimens, plans, &c., are of opinion 
that the growing requirements of the Institution demand, on the part of 
its promoters, more complete and active supervision. 

''With respect to the manner in which the printing and distribution 
of the papers of the Institute, and die general storing of undistributed 
papers, are conducted, it appears that the printer sends by post, or other- 
wise, a copy of each month's proceedings, as they are struck off, to each 



" Sometimes members call at the printer's, alleging that they have 
not received their copies, and the &ct of non-delivery being difficult to 
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bring home to the post-office authorities, he has, on several occasionB, 
been compelled to furnish duplicate copies. 

^'By this means the set required to complete a volume is broken 
into, and much loss is occasioned to the Institute, no account being kept 
of any extra copies issued to members. The extra parts printed fiir sale 
remain in the printer's hands in loose sheets — ^the plans, engravings, Ac, 
in one lot, and the letter-press in another; so that it is quite impossible, 
unless with great labour, to say how many complete volumes remain in 
store. 

^' Your Committee, in ofiering the following recommendations, beg to 
state that the printer has expressed himself perfectly agreeable and 
desirous of carrying out any arrangement which may be decided on. 

^' We think, in the first place, that in future it should be made a rule 
that no duplicate copies be issued to any of the members, unless by 
written order direct from the Council, so that any neglect on the part of 
the post-office, or elsewhere, be fully inquired into. 

^' We also think the members will agree that any member losing any 
of his parts, cannot expect the Institute to replace them, and that a role 
of this sort should be strictly adhered to. 

^^We would recommend, in future, that all loose parts be stitched 
together and stored, and that none be kept in sheets; and that two 
months after the last part of the volume is issued, the whole should be 
bound, either in the permanent style of those already in stock, or in 
cloth, as the Council may decide. 

" We also ad\i8e that heads be kept at the printing-office, in a proper 
book for this purpose, showing the numbers and distribution of each part. 

" Also, that the number of sheets entered to stock be carried to a 
ledger account, under a proper head kept for each volume — the loose 
numbers being debited to the volume, and the sales and distribution 
credited. 

" The foregoing arrangements should, we beg to suggest, be imme- 
diately carried out, and if the following part of our report be adopted, it 
woidd continue in force as hereafter named. 

" We think that it will be impossible to expect that sub-committees of 
the Institute or Council can attend, and do justice to all the many wants 
of a Society like this. 

" We therefore suggest that a paid Secretary be appointed (who shall 
be a member of the Institute), during the pleasure of the Council, and 
whose tenure of office shall be terminable by three calendar months' 
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notice on either side, and that such Secretary be expected to devote a 
sufficient time to the fiilfihnent of the duties of his situation^ which shall 
be the properly keeping up of the scientific correspondence of the Insti- 
tute, the classification of its property, and general furtherance of its 
objects. 

<< His attendance to be at the rooms of the Mining Institute twice 
a-week, and to have the editorial charge of the furtherance of all publi- 
cations emanating firom the members, subject to the approval and sanction 
of the CoundL 

" The subjects of rooms, and arrangements for keeping up the Institute 
property, demand the immediate attention of the Council. 

'^ We cannot help saying, that the arrangement with the Coal Trade 
Association, so fiir as it has gone in the infancy of the Mining Institute, 
has been a most beneficial one ; yet still, looking at the magnitude of the 
interests which will be discussed as the Society becomes older, and as the 
growing necessity for publicity in all its proceedings becomes more felt, as 
well as the &ct that it ought, to a certain extent, to be a self-supporting 
Institution, we feel prompted to the conclusion that that arrangement 
now demands the attention of the Council as to its permanence. 

^' In connection with this, there is also the question of whether it is 
desirable to avoid in any way tiie mixing up of its proceedings or pro- 
perty, as a scientific society, with one such as that of the Coal Trade 
Association, devoted entirely to commerce. 

*^ We would also suggest that, in future, the books and accounts in 
the hands of the Treasurer, as well as all accounts, should be closed to 
an earlier period than hitherto, say to the dOth of June in each year, and 
that the whole he on the table from the 15th of July to the annual 
general meeting in August, for the inspection of tlie members. 

"We would also recommend that, in the event of a Secretary, as 
before alluded to, being appointed, his remuneration be such as to 
encourage him to devote as much time as possible to the action and 
furtherance of the objects of the Institute; in short, to be in the position 
of managing director of its operations, or general &ctotum, under the 
care and surveillan.ee of the Council. 

" We also think he should be a resident in Newcastie, or within con- 
venient distance and telegraphic communication. 

" We are, Gentiemen, your obedient Servants, 

"P. S. REID. 
"JOHN R. LIDDELL. 

" Januafy 2^th, 1861." " CUTH. BERKLEY. 



> 
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Mr. Berkley then moved^ ^'That the Finance Committee'B report 
be printed in the proceedings of the Institute^ and the diflcoBsion of it 
postponed until it is in the hands of the members." 

Mr. Hall seconded the motion, which was agreed to. 

The Secretary then read a report of the Council relative to holding 
a meeting in some central town, the place recommended being Birming- 
ham, and the time for holding it^ July. A resolution was proposed by 
the Council, '' That the committee appointed to carry out this object^ by 
the general meetings in November and December, be requested to loee no 
time in taking the necessary steps to complete it^ and be authorised to 
add to their number such members of the Institute as may assist them 
in carrying out the object in view." 

Mr. Berkley moved the adoption of this report and its suggestions. 

Mr. Hall seconded the motion, which was carried unanimously. 

Mr. Charles Ashley Shute, Thomley Vicarage, Ferry Hill; Mr. G. J. 
Crofton, and Mr. R. L. Simpson, of Crook, near Darlington; Mr. George 
Laverick, Plymouth Iron Works, Merthyr Tydvil, Glamorganshire; and 
Mr. William Cook, East Holywell Colliery, Earsdon, near Newcastle, 
were then elected members of the Institute. 

A paper was then read by the Chairman, from Mr. William Watson, 
descriptive of the use of Cement Walling, as manufectured by Mr. I. C. 
Johnson, as a substitute for metal tubbing in shafts. 

Mr. I. C. Johnson attended to give explanations on the subject of 
this paper. He said he had had experiments tried with the blocks of 
cement walling, such as those in the room, which were ten inches in the 
bed, and about twelve inches in height, and of a very sound, neat 
appearance ; and he found they were especially qualified for the purpose 
of sustaining pressures of water, and, in fiwt, that they would sustain 
exceedingly great pressure and strain. 

The Chairman remarked, with reference to metal tubbing, that the 
great difficulty experienced in the county of Durham, was to get it to 
withstand the heat in upcast shafts, as well as the oxidation which, in 
some instances, so thinned the metal as to cause it to fail altogether. 
The heat was sometimes as great as 300 degrees. In some instances 
upcast shafts, as a protection to the iron, were cased with fire-brick. If 
it could be shown that it was likely to supersede the use of cast iron in 
these respects, it would be valuable. 
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Mr. JoHVSoir said, all we want to know is what is required of it? 

The Chairman — ^I have seen trass and hydraulic lime used on the 
Bhine, in Prussia. It has some analogy to this walling^ and stands 
great pressure. 

Mr. Johnson said, it was easy to prove, hy direct experiment, the 
great pressure this walling will hear, and he would have great pleasure 
in getting up experiments, to convince the meeting of its strength. 

Mr. Bbbklet — Is it permeable to water 7 

Mr. Johnson — It is not permeable. 

Mr. Daqlish — ^There is sometimes a variation of firom fifty to two 
hundred degrees. Will the expansion not affect it ? 

Mr. Johnson — It will bear 600 degrees without being calcined. 

Mr. Orbenwell — ^What pressure will it bear as compared to brick ? 

Mr. Johnson — ^A block of this size will bear a pressure of eighteen 
tons on the square foot. It is ten inches thick. 

Mr. Grbbnwell — Is it as cheap as the ordinary stone you get in 
this neighbourhood ? 

Mr. Johnson — It is as cheap, but that stone would be porous. This 
cement is Is. per square foot, ten inches thick. 

The Chairman — ^There are some pits in South Durham in which the 
east iron tubbing is compelled to be lined with fire-brick, on account of 
the free sulphuric acid eating away the metal. How would cement 
stand the acid 7 

Mr. Johnson — ^Very powerful concentrated acid would certainly de- 
compose it. 

Mr. Daolish— The acid is concentrated. 

Mr. Johnson — It does not come on this in a state of liquid ? 

Mr. Daolish —Yes, in a state of liquid. 

Mr. Berkley — It trickles down, and the water is gradually evapo- 
rated, whilst the acid remains. Suppose any flaw to occur in your 
cement walling, or that the cement, in its manufacture, was not perfectly 
attended to by the workmen, how could you remedy this ? 

Mr. Johnson — It is scarcely possible that that could happen. 

Mr. Orbenwell — ^During the time of setting, it might possibly 
waste away. 

The Chairman, in dismissing the subject^ said it was a most impor- 
tant and valuable one, and that he was sure he spoke the feelings of the 
coal trade when he said they would be quite alive to its merits ; and if 
Mr. Johnson would come forward with such firesh details as he could put 

YOL. IX.-^F£BRnABT, 1801. K 
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together, which would bear on the subject, at the meeting in March, he 
might rely upon it, that the Institute would not lose sight of it, and be 
glad to discuss it further. 

Mr. Berkley then, in the absence of Mr. W. Armstrong, read a paper 
by that gentleman " On Ventilating Furnaces, and their Elastidly of 
Action." 

Mr. Greenwell observed, that there were two points which occurred 
to him during the reading of this paper. First, as to the shape of the 
furnace. At the back you have what is called a bridge ; and unless joa 
make the top of the arch to slope, so as to have the same space above the 
bridge that you have in front, you throttle the air at the back of the 
furnace. The next point is this — Mr. Armstrong speaks of the destruc- 
tion of iron work in the upcast shaft, and at the same time proposes iron 
brattice. The objection to iron brattice is met by having a brattice of 
brick. 

Mr. Daqlish — ^The objection to iron is when it is moist. If you keep 
it at the top there can be no objection. 

The Chairman— I am under the impression that we have an instance 
of the brick brattice in the Ouston Colliery. If I am correct, it is a 
mixture of iron and brick. 

Mr. Berkley, referring to the diagrams, said they were merely rough 
sketches to ilhistrate the paper. Mr. Armstrong proposed, if the paper 
was printed, to furnish proper drawings. 

Mr. Greenwell — ^lliere is also another point. Mr. Armstrong* 
attaches great weight to the absorption of the heat of the air at the sides. 
This requires a great deal of explanation. There is some change in the 
form of the air when rarefied, which causes me to think there is more 
due to the atomic form or development of latent heat than to any abstrac- 
tion of caloric by the sides of the mine or brick work. 

The Chairman — I agree with this. We do not certainly get the 
power from rarefying furnaces we should have for the fuel consumed. I 
believe it is generally admitted we get a greater amount of duty for the 
fuel used in cases where improved mechanical methods of ventilation are 
adopted. 

Mr. Greenwell adduced the case of a condensing s\Tinge, in which, 
by forcing the plunger smartly down, you acquire such a degree of heat 
as will ignite tinder. Now, the question is, how tlie air is changed in 
its atomic condition on tlie reception of heat* 
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The Chairman — ^There can be no question that whatever heat is 
acquired by air in any way, it very soon loses it when once deprived of 
radiating heat or motive power. 

Mr. Daqlish — Some advocate having the furnace at a distance from 
the shaft, because heat is given off from the heated brick-work when the 
fire is low, and which is given off for long after the frirnace is extinguished. 
In some cases I know of, the ftirnace is fed with fresh air. 

The Chairman — I know similar instances in which the passage 
between the fiimace and the upcast shaft was so tortuous as to necessitate 
firesh air for its proper combustion, and it was applied in large quantities. 
Again, I know instances in which it is thought to be too near the upcast 
ahaft^ and where the phenomenon called " natural brattice" is thought 
to obtain. It is, therefore, a very necessary point to discxiss, which is 
the best point to place a furnace at; and also, secondly, which is the 
best form of fiimace to secure the greatest effect. The Institute is 
indebted to Mr. Armstrong for his valuable paper, directing attention to 
80 important a matter. 

Mr. Grbenwell — It is a subject which will admit of a very great 
deal of discussion. 

Befim the meeting separated, Mr. Hurst produced some curious 
specimens of brown coal, or lignite, from the Upper Rhine, sent to the 
Institute by Dr. Richardson, together with samples of paraffin made 
from it. 

The Chairman remarked, that coal had been generally understood as 
either black or brown, whereas the specimen produced was more like the 
colour of chalk or magnesian limestone, being of a whitish brown. It 
ought to have been produced at the Boghead trial on the question of 
^'Whatiscoair 

Tlie meeting then adjourned. 
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ON THE 



USE OF CEMENT FOB WALLING, 

AS A 

SUBSTITUTE FOE METAL TUBBING IN SHAFTS. 



By Mr. W. WATSON. 



In drawing your attention to a subject of great moment in the general 
purBoitB of the mining world, viz., the application of tubbing back heavy 
feeders of water, unavoidably met willi in the winning of new collieries, 
I may be allowed to state that it is well known that previous to the 
introduction of metal caissons for this purpose, three inch wooden 
planking was used, spiked to wooden cribs, afterwards succeeded by 
freestone walling; but eidier of these could only be used at moderate 
pressures, the freestone, as you are all aware, being porous and insufficient 
to resist an ordinary pressure. Metal tubbing of requisite strength and 
thickness was then found necessary to overcome the difficulty of passing 
through strata heavily watered, varying in cost according to the pressure 
to be resisted, say from £15 to £45 or £50 per fathom (of six feet), ex- 
clusive of sheathing and wedging, yet we find, at the present day, that 
such metal tubbing is insufficient and not to be relied upon, particularly 
in ypcast shafts, where it is acted upon by the heated sulphurs, which is 
fimnd in time to corrode, and ultimately loses its durability by the action 
of the water upon the metal, thus rendering it comparatively useless. 

I now take the liberty of drawing your attention to a manttfactured 
cement which I have had made into segments (by Mr. I. C. Johnson's 
assistance) of ten inches in the bed, and beveled to a sweep of fourteen 
feet radius, which, being impervious to water, and capable (if I may use 
the expression) of resisting any pressure that can or likely be brought 
to bear against it, its properties being such that it does not decompose 
hf being sulgected to wet, cold, or heated situations, such as are found 
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to prerail in all coal mining districts. You will observe, from an inspec- 
tion of the blocks laid before you, that they are moulded ready to the 
requisite sweep of the supposed shaft, that in placing such blocks the 
joints would be, of course, checkered (or, in general phrase, '^ broken^) 
and set in mortar composed of the same material (cement), consequently 
would become one solid ring or walling the whole height of proposed 
tubbing. 

If, then, we have procured a substitute preferable to iron, we have, I 
may say, achieved a great object in itself; yet that is not all, for if we 
inspect the following tabular form of cost, we observe diat the cement 
casing can be made complete at a comparative low cost per &thoni to 
that made of iron : — 
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The result of the above table shows at once a considerable saving in 
capital, which is admitted another important consideration &r the mining 
engineer to attend to. 

Cement of this description has many good properties, which can only 
be explained by those who have made it their study by a long-continued 
practice ; and I am much indebted to Mr. I. C. Johnson for the informa- 
tion I have received, which induced me to bring the matter before you 
for consideration. 
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VENTILATOR FUENACES, 

AND THEIfi ELASTICITY OF ACTION. 



By Mr. WILLIAM ARMSTRONG. 



Although the laws which govern a ventilating column are now pretty 
well understood^ and the various devices for abating the friction it sus- 
tains^ whether by enlarging the area of the air passages^ or by splitting 
and subdividing the several currents, have been Ailly and scientifically 
treated by several members of the Institute, there still remains for consi- 
deration the motive force itself — ^its maximum effect under given condi- 
tions, its elasticity as a ventilating power, and the best forms for its 
construction. 

We propose to discuss very generally the following facts and proposi- 
tions, with a view to elicit discussion, and so develope the scientific 
principles in the construction and position of a furnace. 

I. — ^The position of a furnace with relation to the upcast shafl, and its 
various forms of construction. 

II. — ^The general laws which limit ventilation. 

III. — ^The most efficient form and position of a furnace. 

IV. — ^The impediments to the application of the principle, and their 
Temedies. 

V. — ^The elasticity of the furnace, and its range of action. 

I. — It must be obvious to any one visiting collieries under difierent 
management, how empirical is the law in the position and plan of a 
furnace. 

We find some furnaces so erected that the area over the fire bars is 
large, so as to afford as little obstruction as possible to the air current — 
others confine the air partially under the fire bars, the area of the furnace 
above being purposely reduced, to force the air through the fire— others 
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have a front arch^ with or without what are called ventilating holes, 
which arch^ coming down within a short distance of the fire, leaves the 
remaining space behind open, and of full size, to admit the sudden 
expansion of the air after its first contact with the fire — ^whilst others 
have the upper section partially closed by doors, and thus, at the risk of 
straitening the air passage, seek only a high temperature in the upcast 
shaft. 

Then there are furnaces with large side drifts, varying with the fimcy 
of the architect, who, sometimes wedded to strange theories of side 
openings and spherical inlets, expends his ingenuity in getting the air 
entangled amongst a number of pillars, around which it must elbow 
itself before its final exit over the furnace. 

These irregularities of pattern, and many other &ntastic designs, exist 
in the simple fiimace, where the whole of the return air is passed over 
the fire. 

And there is the fiirther complication of the problem, when a portion 
of the return air is passed over the fire, and the remainder, subject to 
occasional intermixture with gas, is conducted into the upcast shaft at 
some point out of reach of the flame ; and occasionally, in exceptional 
cases, where, either from the small ventilating current, or where the 
discharge of gas is excessive, all the return air is passed into the upcast 
at some point above the furnace — the fiimace being maintained wholly 
by tlie abstraction of a small current of fresh air from the downcast shaft. 

It is clear that verj' diiferont forms of construction are needed to meet 
these several cases, depending upon the greater or less per centage of 
return air passed into tlie sliaft, or over the furnace, and the ratio of the 
fresh air to tlie return air entering the upcast shaft, when the latter is 
excluded from the fiirnace ; and it is equally clear that for each of these 
modes of ventilation there is a form and adaptation of arrangement, which 
with trifling modification to the circiunstances of each case, will admit 
of a maximum efiect. 

And there is equal diversity of practice in the position of the furnace 
in its relation to the upcast shaft. In some collieries the furnace is 
placed at the bottom, and shallow pits are sometimes surmounted ^nth 
cuj)olas, as they are locally termed, to add to the effect ; whereas, in 
other and deeper collieries, the furnace is placed at verj' varying distances 
from the upcast. 

II. — Nothing is better settled than that the ventilating current is 
produced by the difiercnce of density of the downcast and upcast columns, 
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due chiefly to difbrenoe of temperature— tlie amount of current Tarying 
with the square root of this difibrence between the columns respectivelj ; 
so that, if it were necessary to double an air current, the difference of 
temperature would have to be quadrupled, and hence there is a speedy 
limit to any further extension in this direction. Again, the amount of 
current varies with the square root of the depths of the upcast ; and here, 
similarly, a double current, requiring four times the height of chimney, 
stops further improvement after a certain point. 

And when to these laws, which operate so suddenly against the deve- 
lopment of fiimace power, is added the still more stringent law, that the 
resistance to an air current increases with the square of its velocity, and 
inversely as the area of the spaces traversed, it will be at once seen how 
difficult it is, in cases of sudden emergency, to look to a furnace, under 
cxrdinary conditions, for any material augmentation of its power. 

III. — ^The true principles for securing the most efficient action of a 
furnace are^- 

First, to maintain as high a temperature as possible in the upcast shafl^ 
finr, other things being equal, the motive force of the furnace is only 
capable of expansion in this way. 

And, secondly, the position of the furnace should be at the bottom of 
the upcast, and these, we take it, are the two cardinal points to attend 
to for securing its maximum force. 

The problem being so to construct the furnace and regulate the admis- 
flion of the return air over and through it, under ordinary circumstances, 
and so to graduate the admixture of a current of firesh air to stimulate 
the combustion of the fuel as shall, whilst affording a full area to the air 
current, generate the highest heat in the shafl, and thus secure the 
highest ventilation of which the furnace is capable. And we suggest, 
that the application of these principles to all the various phases of furnace 
action to which we have alluded, is the chief desideratum in this branch 
of our enquiry. 

IV. — ^At the outset we are met with difficulties in the application of 
the principles just enumerated. 

In collieries having shafts purposely set apart to the use of a fiimace, 
and these, especially in the midland counties, are of frequent occurrence^ 
no impediment exists to the fiill application of either principle; the 
jbmace can be placed so that the heated air shall escape directly into the 
abaft without any intervening flue way, and the temperature can be 
elevated with impunity* 

Vol. IZ.— Fxbbuabt, 1861. l 
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But when the upcast is but one section of a larger and single pit, Jdi 
sinking of which^ from engineering difficulties^ in quicksands and loose 
alluvial deposit^ has involved a large expenditure^ and wherein a brattioe 
or wooden partition is all that separates the air currents of a deep mine, 
and when these conditions are still further complicated in having the 
upcast section of the shaft appropriated to coal drawing, it becomes 
absolutely necessary to set back the furnace, so as to prevent the flame 
and occasional sparks whilst stoking it from reaching the brattice, thus 
necessitating a long flue-way to the upcast. 

Here the retarding forces are very considerable. Much of the temperar 
ture of the heated air is lost or absorbed in the flue-way, fix)m the rapid 
conducting power of the circumference of the drifi^ and the initial 
temperature of the column is hence lessened when it enters the shaft. 
The water which is distributed over the sur&ce of the brattice scatters 
and £Edls over the area of the shaft, and, besides counteracting the up- 
ward draught, robs it speedily of its heat, the numerous crevices in the 
brattice, by letting in the cold air, also contribute materially to the same 
result, and these drawbacks are all independent of the natural conductioa 
of heat laterally into the strata of the pit. The loss of temperature in 
upcast colmnns has frequently been noted, and the above comprise the 
principal of the adverse causes operating against the furnace so circum- 
stanced as a ventilating power, and account for much of the unfisivourable 
results of a given weight of fuel as applied to a ventilating machine and 
a furnace. 

In collieries so situated, it is obvious that the maximum difference of 
density in the two sections of the same pit is soon reached. 

And these are not the only ill effects. The smoke generated so pro- 
fusely from the furnace, assisted by the heat and water, sets up the 
destructive action upon all the metal exposed in the pit, whether it be 
the tubbing, behind which the principal colliery feeders are dammed back, 
or the wooden apparatus for the conductors of the cage. 

The character of some of these curious chemical changes I have 
analysed in a former paper. 

And the question arises, how &r these impediments to an efficient 
ventilation are capable of remedy. 

Since the substitution of wire for the old hempen rope, one impediment 
is removed, and where wire slide ropes cannot displace the wood con- 
ductors, iron buntons and slides may be introduced, and thus another 
hindrance to a higher temperature may, to a great extent, be got rid off 
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And I feel persuaded, that a malleable iron brattice^ built of plates, 
Tivetted boiler fiEushion, and attached to the sides of the shaft bj side 
strings of angle iron (a double case in deep shafts may be necessary, 
through which a current of air might be detached) would form a strong 
and impervious partition, and admit of easy repair and restoration, and 
thus the most formidable objection would be removed to the introduction 
of a furnace under its most favourable conditions. 

If, in addition, the shaft tub be sent back sufficiently to permit a lining 
of fire brick, and to which easy access would be given, all further appre- 
hension would disappear. 

Or, as a still better arrangement in those cases wherein the upper 
feeders of water are so considerable that the outlay of a second shaft is 
in many instances, from this cause, precluded, the introduction of a 
furnace staple under the water bearing strata, at the bottom of which 
the fiimace could be placed, would obviate much of the inconvenience 
and expense arising from the pernicious influence of the smoke upon the 
cage conductors and brattice, and would limit the waste to the upper 
section of ihe shaft;, where the temperature of the heated current would 
he consideraUy reduced. 

A shaft fitted up with such apparatus, or aided by an auxiliary staple, 
would go far to avoid the necessity of removing the furnace fimm the 
shaft, and except as to the increased cost of upholding the iron work, 
and the trifling retardation caused by the passage of the cages, it would 
be equally eflective with tlie single shaft, appropriated solely as an upcast. 

As either plan just indicated would admit of the highest temperature 
of a column generated from a furnace, situated immediately at its base, 
the problem is — 

How, and under what circumstances, can we obtain the highest tem- 
perature consistent with the preservation of the full area of the air return 
into the upcast ? Nothing is more easy than by narrowing the air return 
to produce a high temperature of the upcast column, but this is accom- 
panied with such an amount of friction of the ventilating current as to 
produce no useful result ; and on the other hand, a large column of air 
passing over the furnace at the natural heat of the mine requires an ex- 
tensive fire area to sustain the elevated temperature by which the venti- 
lation is preserved. 

V. — And it was precisely these difficulties that led to the experiments 
upon ftumace action, which, in two instances, at the Gawber Hall Col- 
liery, near Bamsley, and at the Pemberton Colliery, near Wigan, an 
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unexpected addition was found to result from a new adaptation of plan-9* 
in the fonner^ where the whole return current was passed over the fiimaoe^ 
and in the latter^ where the return air from the Arlej Mine Seam was so 
charged with gas as to render it expedient that the frimace should be 
wholly fed with fresh air. 

Both arrangements are upon the same principle so fiu*^ that the fresh 
air is forced through the fire bars ; but at Pemberton^ from the contiguity 
of the return^ the double fiimace was placed £% yards back from the 
shaft. 

At Oawber Hall^ Mr. Sutcliffe found that all his efforts to increase the 
ventilating current through the old workings of this colliery were in- 
efiectual without adding materially to his furnace area, or enlarging the 
returns, Either alternative, under the conditions, being difficult. 

With an upcast shaft six feet in diameter and 400 feet deep, the 
furnace four feet wide and seven feet long, placed at the bottom of the 
shaft, with an airway over the fire-grate of four feet high, a maximum 
air-current was obtained of 13,000 cubic feet per minute, with a con- 
sumption of four tons of coal in twenty-four hours. 

As the furnace burnt languidly, it was suggested that the admission 
of fresh air might, if properly graduated, increase the fiimace action 
without reducing the air current, and a few fifteen inch pipes were 
inserted between the separation doors and carried under the fire-grate of 
the fiirnace. 

The efifect of this, after a few trials, was to obtain a current of 15,300 
cubic feet per minute, which, with 1750 feet per minute admitted by the 
pipe, gave 17,050 cubic feet per minute as the gross current passing 
between the downcast and upcast shafts. 

Encouraf^ed by this success, it was ftirther suggested that if the pipe 
air was confined under the fire grate, and so forced through the fire, the 
front part of the furnace under the grate being barred off by iron doors, 
through which the pipe was inserted (see plan), that the effect would 
be further improved; and adjusting the pipe air, after many triab, to 
2500 feet per minute, it was found that a working current of 25,000 
cubic feet per minute was realized, so that tlie gross current passing 
down the downcast had now attained 27,500 cubic feet per minute, with 
a consumption of fuel of seven tons in the twenty-four hours. In addition 
to the stimulus to combustion afforded by the return air, we have here 
the additional force afforded by a current of compressed air, impelled 
through the fire with a pressure equivalent to 1*5 inch of water, or 8 lbs. 
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per sqnare fixyt^ and hence tbe high temperature and energetic combustion 
imparted to the fuel. 

Here^ bj a very simple contriyance under very fitvourable conditions, 
an improvement of ninety-two per cent, was obtained in a working 
current^ which served all the requirements of the colliery, and rendered 
unnecessary the expensive alterations which would otherwise have been 
needed. 

The efiect upon the fire was curious. The temperature was imme- 
diately elevated almost to a white heat, the rapidity of the cool air 
throng the bars effectually protecting them from injury, and rendering 
their renewal, in &ct, less frequent than under the old arrangement. 

The stoking of the frimace was superseded, the labour of the furnace- 
men being confined to the mere feeding of the fiimace with coal, which, 
firom the intense combustion, was literally consumed, leaving nothing 
but an impalpable powder as a residuum. 

With a furnace of these small dimensions, the maximum consumption 
upon the old plan, was four tons of coal in the twenty-four hours; 
whilst the simple introduction of fresh air through a small pipe with 
retaining doors, required seven tons to support the waste of coal, with 
an improvement besides in the working current of nine per cent, upon 
equal quantities of fiiel. 

And a very marked improvement was also obtained by Mr. Greener, 
with his twin furnaces, at Pemberton, but with the plan inverted as to 
the retaining doors (see plan) ; for, as no part of the return air was passed 
over the furnaces, from the cause before assigned, they were fed exclu- 
sively with fresh air below the bars, the upper section of the furnaces 
above the grate being shut off with doors. 

With 14,100 cubic feet of fresh air passing over and under the fire 
grate, the doors being open, 57,430 cubic feet were realised, with a 
consumption of three and a quarter tons of coal, in twenty- four hours ; 
whilst by closing the doors, and forcing the air through the grate, 65,400 
cubic feet were obtained with four tons of coal. Here about fourteen 
per cent increase was obtained. 

In this case, however, the whole of the motive force was due to the 
elevated temperature acquired by 14,100 cubic feet of fresh air, the return 
currents entering the upcast at 62^ ; and the deteriorating effect is shown 
in the reduction of the temperature from 302^, where the returns entered 
the shafl, to 108^ at the sur&ce. 

Under this, perhaps the most disadvantageous condition of things, 
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still the augmentation was almost immediate ; and, contrasting as it does 
with the higher improvement shown in Oawber Hall, which latter may 
be considered as the normal adaptation of furnace arrangement for ordi- 
nary ventilation^ the results are useful as showing the most and least 
effective position of the furnace, the object of both being to obtain the 
maximum current under most dissimilar conditions. 

I do not adduce these experiments and their results as affording reliable 
data for assuring, that under any but the same conditions, will all the 
improvement be realised ; but I am satisfied, firom the few trials I have 
made in this district, under very unfavomrable circumstances, that a largely- 
improved temperature is immediately generated ; and where this can be 
sustained without peril to the shaft apparatus, a material and inmiediate 
augmentation of the air current will follow. 

With upcast shafts of large area tlie arrangement will I think, be 
valuable, as dispensing with the number of fiimaces necessary to support 
the temperature of so large a column ; and, again, in limited areas or in 
shallow pits, it will be found equally advantageous. 

One very important desideratum is obtained — an elasticity of action 
under complete and independent control ; for, by the action of a simple 
slide, very varying currents may be commanded to meet the exigencies 
of a colliery, under all tlie fluctuating conditions of barometric pressure^ 
gas discharge, and increased length of run. Between the limits of the 
maximum air currents of the old and improved plans of furnace arrange- 
ment, in one of the cases just cited, between 13,000 and 25,000 cubic 
feet per minute, a valve, with a graduated ditd adjusted to the pipe drift, 
will, all other tilings being equal, afford at any time any required 
augmentation of tlie ventilation of a colliery, and this, too, with a rapidity 
and simplicity of action which will render it an ac(|uisition, in many of 
the dilemmas of colliery supervision, peculiarly valiuible. 
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GENERAL MEETING, THURSDAY. 3IARCH 7, 1861, IN THE ROOKS OF 
THE INSTITUTE, WESTGATE STREET, NEWCASTLE-UPON-TYNE. 



Nicholas Wood, Esq., Presidext of the Institute, in the Chair. 



The Secretary haying* read the proceedings of the Council, 

The following gentlemen were elected members : — Mr. Thomas Belt, 
Newcastle -, Mr. John Muckle, Littletown Colliery ; Mr. Wm. Lishman, 
Liimley Colliery, Fence Houses ; and Mr. Alfred Hewlett, Ince Hall 
Coal and Cannel Works, Wigan, Lancashire. 

The President called attention to M. Yon Carnall's works, copies 
of which that gentleman had presented to the Institute ; also to a set of 
Ordnance maps which had been purchased. 

Mr. Reid — The present of M. Von Camall was accompanied by a 
note, which he would read, and which it would be well to have entered 
on the proceedings : — 

" M. R. Von Camall, in forwarding some publications of his for the 
Institute, begs to express his gratitude for the honour of being elected 
an honorary member, and to thank the members for vols. I. to V., which 
he has received, and which he considers well deserving of the acknow- 
ledgments of mining engineers, both at home and on the continent." 

Referring to the papers which he sends, and which now lie on tlie 
table, he says : — 

" The Geological Map of Upper Silesia is a 2nd edition. In comparing 
it with the first, which appeared in 1844, it has been thoroughly 
amended, partly in consequence of new discoveries, and partly to accord 
with observations made in the interim in other countries. The accom* 
panyin^ little book contains short explanations of the composition. 
Vol. IX.— Mabch, 1861. m 



84 

thickness^ £c.^ of our formations. The metallic veins, or, more properlj, 
bunches or sops of more or less variable thickness, and still more variable 
qualities and per centage, are, in general, closely connected with the 
dolomite of our Muschelkalk, and have a very peculiar character. A 
general synopsis of these beds I am now preparing, and, so soon as 
published, I will send a copy. 

"A look into the map and accompanying section will show the 
whole extent of our coal measures ; the most important part of which is 
represented by the large plan, consisting of twelve sheets, and six of 
vertical sections — the former on a scale of i^^jjji, the latter y^*^, which 
are on a larger scale than any other I am acquainted with. 

" To give a general view of the whole, I add a geological sketch, on a 
scale of ^^J^^, with an accompanying explanatory volume. 

" The aggregate thickness of coal is 300 feet, and, curious enough, it 
is everywhere at an attainable depth. 

"The first three volumes of the Zeitschrift fur das Berg Htitten und 
Salinen Wesen in dem Preussischen Staate are the only ones I have at 
my disposal, as I have given up the editorship, though my name 
appeared in the three ensuing volumes. 

" Lastly, I add five small statistical pamphlets of the produce of all 
mines, smelting and salt works in Prussia, their value, and the number 
of the workmen employed during the last five years — the preceding five 
years being all to the found in the Zeitschrift." 

It was then resolved that M. Von Carnall, Chief of the Prussian 
Mining Department, be thanked for his present of books, and that in 
return the three last volumes of the " Transactions" of the Institute be 
forwarded to him by the Secretary. 

The President said, the first business would be, to make arrange- 
ments for holding the proposed meeting at Birmingham in July next. 
The Council had prepared resolutions and a form of circular, which he 
would read : — 

[CIRCULARJ 

^' North of England Institute of Mining EngineerSy NevilU 
Hall, Newcastle-on-Tpie, March 7, 1861. 
" Sir, — I am requested to forward you the annexed resolution, ap- 
pointing a Central Meeting of this Institute to be held at Birmingham 
on the 9th, 10th, and 11th of July next. 

'' It is expected that those members and honorary members will attend 
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on the occasion, whose distance from Newcastle precludes their being 
haUtuallj present at the ordinary meetings. 

'' Particular attention is drawn to that portion of the resolution which 
relates to the reading of papers^ and the exhibition of models of mining 
apparatus; and the Managing: Committee will be glad to learn from 
you, on or before the 1st of May next, whether it be your wish to read 
a paper, or to exhibit such models ; and if so, in connection with what 
subject, which may be either scientific or practical, it being the object of 
the Institute to admit of the fullest scope to any su^estion or discussion 
bearing upon the security of life or property in mines. 

'' The Managing Committee will be, of course, called upon to exercise 
a discretion in the choice of papers, for the obvious reason, that the 
limited term of the meeting w^ill not admit of their being, probably, able 
to satisfy all the demands upon them; but this qualification is not 
applicable to models, nor can it be construed, for the reason assigned, as 
being prejudicial to the character of any paper that may be proposed, 
and which may be subsequently read, in the usual course, at the ordinary 
meetings of die Institute, if approved by the Council. 

" A programme of proceedings will be sent you as soon as the Managing 
Conunittee have completed their arrangements, and, in the meantime, 
they will be glad to hear from you, as above mentioned, by address to 
the undersigned. 

" Tlie Managing Committee conclude by expressing their hope and 
confidence that tliis first Central Meeting of tlie Institute i^-ill, by the 
exertions of its ordinary and honorar}- members, be creditable to the 
Institute itself, and will also materially extend the sphere of its usefulness. 

" I am. Sir, 

" Your obedient Servant, 
"THOMAS DOUBLED AY, Secretary." 

"BEBOLUTIONS. 

"That with the view of efficiently carrying out the objects of the 
Institute, which consists of members resident on the various coal fields 
of Great Britain, a First Central Meeting be held at Birmingham, on 
the 9th, 10th, and 11th July next, and that the Council of the Institute, 
with the addition of such gentlemen as the Council may nominate, con- 
nected with the Midland, Southern, and Western Mining Districts of the 
Kingdom (three being a quorum) be a Managing Committee for the 
purpose of making the requisite arrangements. 
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^^ That a circular be addressed to each member and honorary member^ 
requesting his attendance^ and also asking to be informed whether it be 
his wish to read a paper^ or to exhibit models of mining apparatus, with 
a yieW; in the first instance, to the information of the Managing Com- 
mittee, and to their selection of such papers as are conceived to be best 
adapted to the occasion, consistently with the limited period of three 
days, over which it is proposed the proceedings shall extend. 

" That the Managing Committee be requested to take the entire subject 
into consideration, and to frame a progranmie, and report the result of 
their proceedings on this and other matters connected with the Central 
Meeting, at the general meeting of the Institute, which will be held on 
the 4th of April next." 

Mr. Potter suggested that it would be desirable to add to the 
Committee the names of parties resident at Birmingham. 

The President said, the whole subject of the arrangements would 
be laid before the Institute at the meeting in April. 

Mr. Dunn — ^Would any inconvenience arise from delaying it another 
month? 

The President said, the Committee ought to report the progranmie 
on the 4th of April. The time for sending in answers about papers 
might perhaps be extended beyond the 4th. 

It was then resolved, " That the Committee report on the 4th of April ; 
but that the time for receiving notices of papers to be read be extended 
to the 1st of May." 

The President said, the next subject was with reference to the 
proposed Mining College in connection with the University of Durham. 
ITie establishment of a Mining College had been brought before the 
Institute on several occasions. They would have observed by the news- 
papers, that the question of the present state of the University had been 
brought before Parliament. The Home Secretary said it was intended 
to a])point a Commission of Inquiry as to whether any improvement 
could be made in the University^ as an academical institution. It had 
occurred to him (the President) tiiat it miglit be desirable for the Insti- 
tute to remind the Home Secretary of what had taken place in reference 
to the establishment of a Mining College last year, and to the promise 
he then made. He might mention that, last year a deputation went to 
the Home Secretary, in which Professor Chevallier represented the 
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University^ the object of which was to induce the Government to take 
up the question as one of national importance. Sir 6. C. Lewis^ who 
was then Home Secretary, after hearing* all the representations on the 
subject^ promised to give the matter his serious consideration. Every 
person knew that meant, that it would be dropped altogether until some- 
thing again occurred to bring it before the Government and the public. 
He thought it would be a good opportunity to remind Sir George Lewis 
of his promise } and perhaps the best mode of approaching that gentleman 
would be the presentation of a memorial from the Institute^ requesting 
that, when the Commission was appointed^ it should have instructions to 
investigate and consider the propriety of incorporating a Mining College 
with the University, and to provide the requbite funds. In order to 
ascertain what the feelings of the University were on the subject, he 
had recently had a conversation with Professor Chevallier, who stated 
tiiat it would be strictly in accordance with the feelings of the University 
that, when the Commission met at Durham, the Institute should lay 
their case fully and completely before the Commissioners. He had 
drawn up a memorial to be presented to Sir George Lewis, asking him 
to give instructions to the Commissioners to take into consideration the 
question of the incorporation of a Mining College with the University. 
This had been laid before the Council, who ordered that it should be 
presented to this meeting, and he would now read it : — 

"To THE Right Honourable Sir George Cornewall Lewis, 
Bart., Secretary of State for the Home Depart- 
ment, (fee. 
"The Memorial op the Members of the Northern Institute 
OF Mining Engineers, 
" Sheweth, 
" That your memorialists are members of the Northern Institute of 
Mining Engineers, most of them being practical managers of coal and 
other mines in different parts of the United Kingdom, in number two 
hundred and fifty-two members. 

" That such Institution has now been established for upwards of eight 
years, the meetings being generally held monthly, in Newcastle-upon- 
Tyne, at which meetings scientific and practical papers on mining, and 
other subjects connected therewith, are read, discussed, and published. 

" That the Institute have already published eight volumes of their 
'Transactions,' copies of which are hereby presented to the Homo 
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Office^ and from which the descriptiozi of the papers read^ and the natart 
of the discussions at the meetings^ will be seen. 

^'That the primary object of such Institution is to improve the 
scientific, practical, and economical management of mines, and particu- 
larly with regard to the diminution of accidents, and security of liie of 
the persons employed. 

"That, though the loss of life generally has, of late, been numerically 
diminished in proportion to the quantity of coals raised, your memo* 
rialists sincerely regret that very serious and great loss of life occasionallj 
occurs. 

" Your memorialists have long been of opinion, that the establishment 
of a Mining College, based on the instruction of pupils in the scientific 
and practical management of mines, in some central mining district of 
the kingdom, with district schools connected therewith, would be of 
essential service to the mining interests, and would be of the most essen- 
tial service in the diminution of such deplorable accidents. And your 
memorialists beg your attention to those parts of the proceedings of the 
Institute which have relation thereto. 

" Your memorialists beg particular attention to the proceedings of the 
Institute with reference to tlie establishment of an independent College 
at Newcastle-upon-Tyne, and the munificent offer of His Grace the 
Duke of Northumberland for the endowment of such a College. 

" And your memorialists likewise beg reference to tlie proceedings of 
the Institute with regard to the incorporation of a Mining College with 
the University of Durham ; also, the result of an interview of a deputa- 
tion to the Government on such incorporation, at which interview the 
University was represented by Professor Cbevallier, who expressed tlie 
readiness of the authorities of the University to forward the views of 
your memorialists, it being understood that the proposed Mining College^ 
though connected with the University, is yet to exercise an independent 
action by means of its own governing body. 

" Your memorialists have perceived, from the proceedings of Parliament, 
that it is proposed to appoint a Commission to inquire into the present 
state of efficiency of die Durham University as an academical institution 
of education, with a view of rendering the same more efficient and more 
generally useful as an institution for the instruction of youth. 

" Your memorialists would further beg to point out that, should it 
ever be deemed advisable that the responsible managers of mines should 
be subjected to an examination, and that certificates of competency 
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should be given, the proposed College, together with the district schools 
connected therewith, and probably the inspectors of mines of the several 
districts, would form a system by which not only the principal or scien- 
tific, but also the subordinate, managers of mines might be subjected to 
an examination, and certificates given of their competency to undertake 
the onerous and responsible situations to which they might present 
themselves for appointment. 

" Your memorialists, therefore, humbly beg, having reference to the 
proposed arrangements set forth in the negociations with the University 
of Durham, and to the importance, in a national point of view, of the 
establishment of a practical Mining College, that you would give 
instructions to the proposed Commissioners in such investigation, to take 
into consideration the propriety of incorporating with the University of 
Durham a College for the instruction of mining and manufacturing 
pupils, and of providing the requisite fiinds for that purpose. 

" And your memorialists will ever pray, Ac, Ac. 
(Signed) "NICHOLAS WOOD, 

" President of the Northern Institute of Mining Engineers. 

** Northern Institute of Mining Unffineers, 
Nemeaetle-on-lSfnej March 12, 1861." 

The memorial was then unanimously adopted, and it was resolved that 
it be signed by the President on behalf of the meeting, and that it 
should, together with copies of the eight volumes of the Society's 
"Transactions," be presented to the Home Secretary. 

The President said he had just received a communication which he 
was requested to lay before the meeting, viz., an ofier made by Mr. 
Ogden, of Whitwell Colliery, to be one person out of ten to subscribe a 
thousand pounds, i,e.j £100 each for five years, making £5000, to be 
ofiered as a premium for the best mode of employing locomotive traction 
underground. 

Mr. Dunn moved that the ofier of Mr. Ogden be entered in to-day's 
proceedings. — Agreed to. 

Mr. Potter moved a vote of thanks to Mr. Ogden for his handsome 
ofier, which was carried unanimously. 

The President said, the next subject was the reading of a paper by 
hioiself on the Hetton Explosion. He thought it desirable, as the subject 



90 

was of very great importance, that the evidence given at the inq^|| 
bearing upon the cause of the accident and on the scientific enquiry should 
be given in full, and with the view of obtaining it as accurately as possi- 
ble, he had got Mr. Maynard, the coroner, to give him a copy of the 
official minutes taken by himself at the inquest The question was, 
whether these minutes should now be read. It had also been suggested 
that the evidence being very voluminous it might be undesirable to pub- 
lish the whole, but that extracts might be given. On the other hand it 
was very desirable that all the &cts should be before the public, and, 
therefore, there was some difficulty in abridging them. Some facts that 
might appear to some persons to be of no importance might be of impor- 
tance to others. What he proposed was that Mr. Thos. John Taylor and 
himself should sit down and go through the whole of the evidence, and 
whilst they should make it as full as possible, they should, at the same 
time, strike out all extraneous matter, and so reduce it to moderate bounds. 
We could not take any general discussion of the paper to-day. It was a 
subject of great importance, and as it might be taken up at the meeting 
which it was intended to hold at Birmingham, it was desirable, in the first 
instance, to get in print the opinions of gentlemen who gave evidence at 
the inquest, the discussion could then be taken at the April or May 
adjourned meeting, and printed and circulated previous to the meeting 
at Birmingham, when the adjourned discussion might be taken. He 
(the President) afler reading the paper, remarked that he had received a 
pamphlet published by the Manchester Geological Society, firom which it 
appeared they had been discussing the subject at Manchester. 

Mr. Bell said, if he was not out of order he would mention a cir- 
cumstance which occurred to him after giving his evidence as to the 
cause of the accident. The difficulty they had in accounting for it was 
this ; they attributed it to a coincidence of circumstances. But that 
was the thirty-fourth year in which the flue had been used, and there 
was the difficulty of specifying any reason why these same causes should 
not sooner have been coincidently brought together. In going into the 
flue, he had stated how he had found the damper. It was broken in two, 
one half was lying at the bottom, and the other was resting at the top, to 
which it had been drawn by the counterbalance. He could not help 
thinking that this damper had been in its place intact at the explosion, 
seeing that the explosion went through the furnace, and then blew down 
such inconsiderable work in front Necessarily the first operation, as 
far as the timber was concerned, woiJd have been to blow down this 



91 

diaphragm. This was not the case. The timber was placed as if it had 
been cut in two by a millwright After giving his evidence, amongst 
other gentlemen, Mr. Reid had sent him some facts which had taken 
place in boiler explosions under circumstances where no gas could have 
been brought into operation, because they were above ground. There 
were frequent explosions in boilers of a certain construction. In one 
case it killed the fireman. This always took place immediately after the 
fireman opened the door to fire again. Having these iacts in view, his 
impression was, that the damper, being made of cast iron, cracked, and 
ad soon as the top was relieved of the lower portion, which kept it in its 
place, it went to the top. Instantly a very great influx of air took place 
over the fire ])lace. This mixed with the gas in the flue, probably 
took fire, and caused the explosion. If this were so, it accounted for the 
abnormal state of things which, probably, never took place before in the 
history of this flue — the cracking of the damper, and letting in a great 
quantity of air. Perhaps the gentlemen taking part in this discussion 
might take this as an addendum to the evidence he had already given. 
He thought this would account for the explosion. He was quite of 
opinion that the quantity of gas and the conditions of the flue were such 
as would account for every appearance that was seen either by himself 
or others. 

Mr. Reid said, the information he had given to Mr. Bell came firom 
Mr. R. B. Longridge, of Manchester. 

Mr. Atkinson — Mr. Longridge stated the same thing in the Man- 
chester discussion. 

Mr. Bell — Mr. Forster told me that one of the engineers who was 
down the colliery afterwards, said there were traces of an old crack 
across the damper. 

The President — He never heard of that. We had the damper 
examined and we could not see that. 

Mr. G. B. Forster said John Hedley, the engineer of South Hetton, 
had informed him of it. 

The President — At the meeting at Manchester, at which Mr. 
Longridge was present, he said, '' I know a similar case of an explosion 
that occurred with a multitubular boiler, and there was also a flue under- 
neath the boiler, with a damper in front. The gentleman to whom the 
mill belonged went to the back end and opened the smoke-box door to 
show a friend how low the temperature was in the smoke-box, and while 
he was there the fireman, not knowing of his presence, threw on his coal 
TOL. IX.— Mabch, ISGl. N 
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as usual^ and went to the next boiler; but observing that his damper, 
which worked on a swivel^ had shut, and that the smoke and gaa were 
coming out at the fire door, he stepped back and turned the damper to 
give the draught as usual." He then states^ that an explosion took 
place which burnt both the gentlemen very severely. The Chairman 
asked him if these were the only instances he knew, and he replied, " I 
know another instance of an ordinary two-flue boiler ; but then they 
were making use of sawdust as well, and the gas got mixed with it" 
At the next meeting, when we come to discuss the subject, any gentleman 
who has heard of any cases would, he trusted, bring them forward. 

Mr. Atkinson — There was a case at Thursdale Colliery. 

Mr. Cochrane said it blew away the front of the brick work. He 
would get the particulars. 

Mr. Reid said, he had heard of one or two more in the Glasgow 
district. 

The President said, Mr. Daglish had letters from various parties on 
the subject If any gentleman would send him any &cts he would 
incorporate them with the proceedings. 

Mr. Daglish's paper, on "The Construction of Ventilating Furnaces,'' 
was then read by Mr. Southern, Mr. Daglish himself not being present. 
The meeting then broke up. 
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EXPLOSION AT HETTON COLLIEKT, 

ON THE 20™ DAY OF DBCEMBEE, 1860. 



By Mr. NICHOLAS WOOD. 



On the 20th day of December, 1860, at about half-past 8 o'clock in the 
evening, an explosion took place in the East and West Minor Pits, 
which was attended with the most serious results, and by which twenty- 
two persons, nine horses, and fifty-six ponies were killed, and considerable 
damage done to the pits. The explosion took place in the immediate 
vicinity of the downcast pit, and as it was considered quite impossible 
that any explosive gas could have occurred in that locality, it was at first 
tliought to have occurred by an explosion of one of the steam engine 
boilers — there being three steam engines, and three high-pressure steam 
boilers near the bottom of these shafts. 

When access was obtained to the bottom of the pit, as will hereafter 
be explained, it was ascertained that the explosion had taken place in 
the boiler flues of one of the engines, called Davison's engine ; that it 
had blown the flues to atoms where the explosion had at first occurred ; 
that it had then blown down a crossing or archway over the main 
wagonway (about eighty yards firom the centre of the explosion), and 
had then spread right and left from such crossing, one current passing 
to the left along the main west wagonway to the shaft, where it had 
blown seventeen &thoms of the brattice out of the shaft, and had then 
proceeded into the west way, where, at a distance of 800 yards from the 
shaft, it had killed several men ; at the same time, the other current 
had passed along the east wagonway, and, at about the same distance, 
had killed four men — the efiects of the explosion being, however, felt at 
a distance of upwards of a mile from the centre of the explosion, in both 
directions. In a north and south direction, tlie main ways being at right 
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angles to the directiozi of the explosion from the crossing, though At 
effects were felt for upwards of 1000 yards, yet the force was much 
diminished by its passage around the angles of the entrances into the 
main roads. 

A conclusion was soon arrived at by the parties in charge of the mine, 
that the explosion could not have been occasioned by the ordinary gas of 
the mine (a conclusion corroborated by subsequent inquiries), but that it 
had occurred by an explosion of some description of gas generated within 
the engine flues of Davison's engine in the East Minor Pit. 

The circumstances and results of tliis explosion being of an almost 
imexampled character, and being likewise of so important a natme 
regarding the risk attendant upon the employment of fire engines, 
boilers, and flues underground, render it advisable that every publicity 
should be given to all the circumstances attending such an event, for the 
purpose of clearly and unequivocally ascertaining and considering all the 
facts of the case, that I have thought it of sufficient importance to lay 
before the Institute the result of all that took place at the coroner's 
inquest, and any other facts which such inquiry elicited, and which 
appeared to me to bear upon the investigation of so important an inquiry. 

I may premise that, finding the explosion to have been occasioned by 
causes which were most unprecedented, and so very difficult to be 
accounted for, and of so mysterious a nature, I suggested that the inquiry 
before the coroner should be of the most searching character — tliat all 
the evidence which could by possibility' tlirow any light upon so intricate 
a subject should be obtained ; and, therefore, besides examining all the 
witnesses usual on ordinary occasions of explosions, viz., of the workmen 
in tlie mine at the time, of the persons in practical charge of the mine 
when the accident occurred, and of tlie viewer under whose direction the 
underground operations were conducted, I called in several profes- 
sional gentlomen of other collieries, who assisted in recovering the 
bodies, and who rendered most efficient assistance on so melancholy an 
occasion, I also obtained the evidence of two of the most scientific and 
manufacturing chemists of the district, Mr. I. L. Bell and Dr. Richard- 
son, with a view of ascertaining if they could, by their chemical know- 
ledge, satisfactorily account for so extraordinary an explosion. 

In soliciting tlie attention of the Institute to so important an inquiry, 
it will, perhaps, be the most ad\isable mode, and that which will promote 
the most impartial inquiry, if I lay before them the official evidence 
adduced on oath at the inquest, which I am enabled to do by the kind- 
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\ of the coroner^ T. G. Maynard^ Esq.^ who has forwarded to me a 
oopy of the depositions taken by him on that occasion. In order, how- 
ever, to make that evidence more intelligible, I have annexed copies of 
some plans exhibited at the inquest, explanatory of, and showing the 
situation of the pits, the direction and extent of the different main roads 
and air courses, and the quantity of air circulating in the different splits 
of the East and West Minor Pits, which were the pits in which the 
explosion occurred. I have also added two plans, on a larger scale, 
showing the underground furnaces, and the different air courses aroimd 
the downcast and upcast shafls — the position of the different engines 
near the bottom of the pits — and of the boilers and flues, particularly the 
flue in which the explosion occurred ; showing the state of the flues 
previously to and at the time of the explosion, and the state in which 
they were found afler the explosion had taken place ; together with plans 
of the damper of the boiler, and the fire place from which it is supposed 
the explosion originated. These will, I trust, enable the members of the 
Institute to more clearly understand the e\idence, and to investigate the 
causes which led to such a lamentable accident. 

Plan No. I. shows the general ventilation of the two pits in which the 
explosion occurred, with the main air courses and splits of the air, on 
which is marked the quantity of air passing along these splits, and into 
the different districts of workings immediately preceding the explosion. 
It may be explained, that in this portion of the Hetton Collieries there 
are two perfectly distinct and independent shafts or pits ; one called the 
East and West "Minor Pit, which is marked on the plan as the dotvncastf 
and which are denominated the Lyons Pits or Colliery ; and the other, 
which is called the Blossom Pit, marked on the plan as tlie upcast, the 
latter pit not being sunk below the furnace drifls (coloured yellow), which, 
as shown in plans II. and III., enter it on both sides ; therefore it crosses 
the roads from the downcast pits from twenty to thirty feet above them. 
The reason why the downcast is termed the East and West Minor Pits 
is, that the shaft is divided by a partition or brattice, on each side of which 
are drawing apparatus by which the coals of two pits workings — the 
East Minor Pit workings, and tlie West Minor Pit workings — are drawn 
to bank. The aii-ways, or main roads along which the intake currents 
pass, are shown in black, and the return air courses are shown in red lines, 
and the quantity of air passing is shown in cubic feet per minute. There 
are, as shown on the plan, two travelling roads to the Eppleton Pits or 
Colliery y another division of the colliery, and at which there are separate 
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tnd independent downcast and upcast shafts. The communicatioii iit 
closed hy double doors^ and these roads are only used for the purpose <^ 
travelling between the two collieries^ and which; on this occasion, were 
found of great utility, as will be seen by the evidence. There is elsa 
another section of the colliery, called the Elemore Pits or Colliery^ at 
which there are also separate downcast and upcast pits ] but there are no 
travelling roads or communication between the Elemore, and the Lyons^ 
or Eppleton Pits. 

Plan No. II. shows the position of the two Lyons Pits, the downcast 
or East and West Minor Shafts, and the upcast or Blossom Pit, with 
the ftimaces, viz., the east ftimace, and the west ftirnace, and the drifts 
leading from them to the upcast shaft having a rise of about thirty feet. 
The positions of the several engines are also shown, and of the boilers ; 
the direction of the steam pipes leading from the boilers to the engines 
being shown by black lines, and of the exhaust pipes by red lines. All 
the boilers are placed upon the level of the Hutton Seam, or of the bottom 
of the downcast shaft ; the flues from Davison's engine passing across the 
main road near the Albert engine to the two ftimaces, where it enters 
the ftimace drift to the upcast shaft;. The flue of the two boilers for the 
active and Victoria engines pass up a staple, shown on the plan, near the 
boilers into the ftirnace drift, which is there about twenty feet above the 
level of the boilers and downcast drifts. The section A, A, shows the 
inclination of the ftirnace drifts from the ftimaces (which are on a level 
with the downcast shaft) to the bottom of the upcast shaft. The 
longitudinal section, on a large scale, showing the inclination from the 
boiler of Davison's engine to the ftirnace drift at the junction of the two 
west furnaces. This plan also shows the position of the stables, which 
were set on fire by the explosion ] and also the route of the ventilation at 
and immediately preceding the explosion, the black lines showing the 
ingoing direction of the air from the downcast shaft, and the red lines 
the return currents from the difierent districts of workings to the furnaces 
and upcast shaft. Upon this plan, showing the longitudinal section 
of the flues from the boiler of Davison's engine to the bottom of the 
ftirnace drift at F, is likewise shown cross sections at A, B, and C, D. It 
will be seen by these that nearly up to the crossing of the main wagon- 
way, at X, the flue is double, with a passage road, c, c, above the flues, 
a, by a, along the middle of which the smoke from the boiler passed, and 
that beyond and at the crossing the centre flue, h, along which such 
heated air passed, was of a larger area than between the boiler and the 
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crossing. The two smaller flues^ a, a, were travelling roads^ along 
which a considerable current passed to prevent the heat of the centre 
flue from setting fire to the coal. 

Plan No. III. shows the state of the flueis^ crossings^ &c.y after the 
explosion^ and the direction of the blast or explosion as adduced by the 
evidence^ or shown by the effects of the explosion on the doors and 
passages around the shaft. It is unnecessary for me to give any detailed 
description, in this place, as it could only be a repetition of the evidence 
given at the inquest I prefer that these particulars, and the eflects 
of the explosion, should be given by the persons examined, than that it 
should be given by me at second hand ; and that any conclusion which 
may be drawn from tlie evidence, or other details or particulars, should 
result from a fr^e and unbiassed discussion by the members of the 
Institute, rather than from any observations of mine, except so far as I 
may deem it necessary to offer any opinion at such discussion. I shall, 
therefore, only give such explanation as may be necessary to make the 
plans clear and intelligible. It will be seen that plan III. is a perfect 
copy of plan II., except as altered to show the state of tilings after the 
explosion, and the addition of the two sections of the flues at E, F, 
and G, H, to show the effect of the explosion on the flues at these places. 
It will be seen that the darts on the plan are made to proceed from the 
red mark through E, F, on the plan, from whence, as a centre, the ex- 
plosion proceeded in all directions ; and the thickness of the lines are 
made to show, in some degree, approximately, the intensity of the 
explosion at the several places, and in the diffsrent directions. 

Plan No. II. shows different plans of the flues and damper. From 
these it will be seen that the dimensions of the flue next the boiler is 
three feet by thirteen and a half inches up to the damper, dnd four feet 
two inches by sixteen inches beyond the damper. The damper works in 
a recess in the brick work, not in a metal frame. This recess is three 
inches in width, and three inches in depth all around the flue, the damper 
working up and down within such recess, in the usual manner, by a 
balance weight, working over a pulley, the weight working up and down 
near the engine fire. The damper was five feet in height and two feet 
in width, and half an inch in thickness. On the top of the flues, and of 
the recess in which the damper worked, was an iron plate, leaving an 
inch in width to steady the damper in working up and down within the 
recess, as shown in the plan. 

It was given in evidence that the damper^ when the fire was damped, 
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mt five o'clock on the evening of the accident, was left about one and a 
half inch from being shut, this would give an opening of thirty-six 
square inches ; and supposing only three-eighths of an inch opening into 
the flue around the damper within the recess would give about forty-four 
inches opening, making about seventy square inches through which the 
air would pass into the flue when the fire was damped. I have ascertained, 
by experiments made recently, that the velocity with which the air passes 
through the opening of the damper with seventy square inches of area 
is sixty-six feet per second, consequently, if there were seventy square 
inches of opening into the flue at the time of the explosion, or during 
the time whilst the fire was damped, there would be about 2000 cubic 
feet of air passing into the flue per minute. 

I now proceed to give the evidence as adduced at the Inquest, so £Eur 
as it bears upon the enquiry before the Institute, and leave the investi- 
gation to the members without comment. 

THE INQUEST. 

Edward Wailes Hall — I am master shifter for the three pits at 
Hetton Colliery. On Thursday night last, about half-past eight o'clock, 
the head keeper came to me and informed me something serious had 
happened at the East and West Minor Pits. I went to the pits, and 
found 'there was no means of getting down. I then proceeded to the 
Downs Pit, and went down it, and proceeded in a westerly direction to 
the East Minor Pit. When I came to the wagonway, I found the 
timber all blown out, and several falls from the roof in the way. I got 
over a very large fall, but the after-damp prevented me going further. 
The paper writing now given in by me is a correct list of all the men 
who have been killed in the pit. (See list on plan No. I.) 

Gearge Lowden — I am overman of the West Minor Pit, in which, on 
the 20th December last, the explosion took place. It is my duty to 
examine the workings before the men go in to their work. I went down 
on that day at twenty minutes past two o'clock in the morning. It is 
my duty to fix the places where the men coming down were to work. 
I had charge of the men and boys in the south way and at its extremity. 
They commenced working about half-past five o'clock, and the explosion 
took place between eight and nine o'clock in the evening. They were 
all killed. They were found in the main way. I left the pit that 
morning at eight o'clock, and was in my own house at the time of the 
explosion. Before I placed the men, I examined their places about 
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half-past three o'clock that morning, and found no gas. I came out by 
the return to the fiimace, and foimd the return free from gas. I had 
no charge of any other part of the mine. I have been down since the 
explosion, and my opinion is, that it has gone from tlie flues. I think 
so, because the injuiy done spreads from that place both north and south. 
I have had charge of the West Minor Pit for the last thirteen years. I 
have not seen any gas where these men were working for three or four 
months. It might be some time before that I saw gas, but it was in 
the west way from the ftimace. Tlie ventilation was going all right 
when I left that morning. If the ventilation was all right when the 
explosion took place, I do not tliink it possible for gas to have come 
from these places and explode where it did. I could tell by passing 
along that the ventilation was all right. When I came up, the portion 
of the pit that I had charge of would be taken charge of by Robert 
Young. That is the whole of the West Minor Pit. When I saw the 
gas some months ago, it was in the west of the south way, in the pillar 
workings. The return from that portion of the workings does not go 
near the flues I have named ; it goes to the two ftimaces. There has 
been no explosion in that part of the pit where the gas was seen. 
There has been no gas seen by me in the neighbourhood of the flues. 
The gas which I saw was north of the places where the men were 
working, and if the ventilation was perfect there could be no coiAmu- 
nication between that place and where the men were working. The 
men worked with locked Davy-lamps. I had no fear of their working 
with naked ^candles when I left. I found five of the bodies on the 
22nd day of December last. I found Robert Hall, James Box, and 
William Richardson in the return on the south side of the main 
way. They had not been injured by the force of the explosion, but 
had died from the eflects of after-damp. I also found the bodies of 
Anthony Young and John Ferguson in the main way, rather beyond 
the bottom of the new bank from the shaft. They had been killed 
by the force of the explosion, I think near 600 yards from the ftir- 
naces. These five men were nearly all together. On the morning 
of the explosion I came out along the return, about 500 yards from the 
shaft, and when I came to tlie ftimace I went into the north-west return 
of the two furnaces, and found no gas whatever. I found no tail or cap 
upon the flame of my lamp, nor any indications of gas in the places I 
examined. It was my duty to examine, and I did so, and found no 
indication whatever of gas. From the time I went in until the men 
Vol. IX.— March, isai. o 
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came down^ I was employed in examining die workings^ and had suffi- 
cient time to examine them careftilly, which I did. 

Robert Young, hack-overman — I was down the West Minor Pit at 
nine o'clock in the morning of the day on which the explosion took 
place. The pit was in my charge until five o'clock in the afternoon. 
There was good ventilation the whole of the time. I cannot tell the 
quantity of air circulating, I considered there was sufficient for the safety 
of the men. I examined the water gauge, which tells tlie strength of 
tlie ventilation ; it was standing at one inch and six-tenths at twenty 
minutes hefore five o'clock. Tliere was no accumulation of gas or foul- 
ness in any part of the pit whilst in my charge. The ventilation was 
perfect up to the time when I loft. I examined the goaves as I went 
round, and found they were not giving off any gas. Between the time 
I left and the time of the explosion I do not think gas could have accu- 
mulated and hcen earned to the flues. If there had been gas, whilst the 
ventilation was ])erfect it was not possible for it to have got to the flues. 
I have been down the pit ever}- day since, and have seen the damage 
done, and I think the explosion took place in the flues, but cannot say 
what was the cause of it. I should say gas had caused it. I cannot 
foim any opinion how the gas got there. The last time I saw gas at 
the edges of the goaves will be some months since, but I cannot say 
exaclJy. Tliere has never lately l)een any cap or tail on my lamp in any 
portion of the workings. When the furnace was out there was a great 
difforence in the ventilation, but there was no gas. There was a little 
fire in the two west fiirnacos when the other was not in use. No gas 
could have como from tlu? Low Main to cause this explosion as there was 
so mndi air in the pit it would destroy it. 

Thomna Smith — 1 am master shifter under Hall. On the 20th of 
December last, I wont down the East Minor Pit at half-past five o'clock 
at night, to examine the lamps, lock them, and place the men. I 
examined the lamp of every man working in the pit that night whom I 
had under my care, and found their lamps all right. Lowden had fiTB 
of the men in his charge. I placed four men, viz., Thomas Sandilands 
and Thomas Wright on the north way, about 500 or GOO yards fi-om the 
downcast shaft, and John Jopling and John Gibbon, also on the same 
way, about 1?00 yards further in. I placed no more men in that district. 
I j>laced throe men and a boy, viz., William Smith, Robert Gardiner^ 
William Gardiner, and William Newman, in the east way, about 800 
vards from the shaft. They got out alive. I placed George Gleghorn, 




and Bond^ William Andersbii|^ Joseph Scott^ and Richard Proud, a hoy, 
in the same way, further in — 600 or 700 yards further in than the 
Gardiners. I also placed Ralph Hope and Robert Simpson in the same 
way, hut in a different direction. These were all saved but Joseph Scott. 
These are all the men I placed in the East Minor Pit. In the West 
Minor I placed, on the south side, John Ferguson and Anthony Young 
on the main way, near the bottom of the new bank. I also placed 
William Richardson, Robert Hall, and James Box, through the separa- 
tion door into the return. I placed Thomas Mitcheson, John Lowden, 
and Robert Wilson in the east south way. Thej would be about 1000 
yards from the shaft. I had not examined the workings of the pit 
previous to setting the men to work. It was not my duty. After I had 
placed the other men, I went north with the four men that went north. 
In setting them to work, I had only to pass the downcast shaft. There 
was no indication of gas in any of the places where I placed the men, 
I was in the pit when the explosion took place, 800 yards down the east 
bank. I was blown away by the explosion. It came from the west of 
where I was. As soon as I gathered myself together, I put up my hand 
to see how the ventilation was, and which way the air was going, and 
foimd it was going west. That was the wrong way. In less than a 
minute I found the air going in the right direction. I told the men I 
had placed in the east way to reconcile themselves. I got them all 
gathered together, and some of them told me they could not get up the 
engine bank for smoke. We then went up to the north return, and 
when we came to the tunnel that crosses the east wagonway, I told the 
men to take hold of jackets, and I went first, and proceeded to the 
downcast shaft of the East Minor Pit When I got to the downcast 
shaft I found the fumaceman, and I then looked about and found the 
pit all blown to bits about there. I then went round to the West Minor 
shaft, accompanied by some of the men, and found all was blown to bits 
there also. Finding this, I then proceeded north, to make my road to 
Eppleton Pit. We proceeded about 300 yards north of the East Minor 
Pit, when we found the after-damp. We were obliged to return to the 
West Minor Pit, and remained there until seven o'clock next morning, 
when some deputies arrived. We then proceeded down the east way, 
and so to Eppleton Pit, and were all drawn safe to bank, except Scott 
and Hope, who had left us, and proceeded in another direction, the 
former being lost. My cabin is about 100 yards noi-th from the furnaces, 
and I am down there every night, and near to the furnaces. I had 
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never noticed any gas in the part I had charge of, nor near the fbmaoeB. 
I cannot tell the quantity of air circulating at the time of the explosion; 
but the air was good. I had no fear at all of any explosion taking place* 
I have been down six days since the explosion, working. I have 
examined about the shaft, and she has gone inbye all over. It would 
require the explosion of a large quantity of gas to cause the damage I 
saw. I can form no opinion where that gas came from. I do not think 
so large a quantity of gas could accumulate from the inbye workings of 
the pit without my knowledge. Open lights were used at the stables. 
In my opinion, it was quite safe to use candles. It is the first air from 
the downcast that goes to the stables. I have no idea where the gas 
came from that caused the explosion. I cannot say whether so large a 
quantity of gas could be generated in the boiler fires. There is an 
upper seam in the shaft, but it is not possible for it to have come horn 
there. I am aware it has come from the neighbourhood of the shaft, 
but from where I cannot form an opinion. The air currents were as 
usual when I placed the men. The place I was standing in, when blown 
down, might be seven feet and a half by ten feet, and I was blown with 
violence about four or five yards. All the men, except three at the south 
separation door, were in the main intake. I'he boiler fire was fed with 
fresh air. If the foul air had come away from the west broken, it could 
not have got into the engine chimney, and no other foiil return could 
have got from any other part of the pit to the engine chimney. I am 
quite satisfied that the explosion took place near the shaft. I tliink 
tliere was a sufficient quantity of air circulating through all the ways for 
the perfect ventilation of tlie pits, and safety of the men, up to the time 
of tlie ex})losion. The four men on the north rollepvay were working 
with o])en oil lamps at the time of the ex})losion. There were no other 
naked lights but Gleghorn and Bond's, who were about 900 yards north, 
and 1300 yards east from the downcast shaft. Gleghorn and Bond were 
saved. The men working upon the north wagon way could not work 
^ntii any otlier lamp, the cun-ent of air was so strong. The air was 
coming direct from the sliafl to them. 

John Curry — I am a fiirnacoman. On Tlmrsday, tlie 20th December 
last, T had charge of the east furnace in the East Minor Pit. At four 
o'clock in the afternoon I took charge of it, and remained tliere until the 
explosion. When I took charge 1 did not see anything particular or 
unusual. There was no appearance of gas anywhere about, nor had I 
observed anything before the explosion took place to lead me to sus]>ect 
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any danger. Between eight and nine o'clock the explosion took place« 
I was jnst going in to fire at the time^ and the strong wind; from the 
force of the explosion, met me. The furnace was in a good state before 
that, the fire was'good and a strong air coming to it. By firing I mean 
supplying the fire with coals. I had supplied the fire with coals about 
five minutes previously. After I felt the wind of the explosion, I foimd 
the air come back from the fiimace instead of going to it. As soon as 
I felt the wind I made my way through the first door coming out to the 
downcast shaft. The force of the air was very great before I got through 
the door, but after I had got through I did not feel it so much. I got 
out by the Eppleton Pit. I thought the air was good when I went in, 
and it continued so up to the time of the explosion. I can form no 
opinion where the explosion took place. I have not been down the pit 
since, but the force of the explosion came from the upcast shaft. The 
furnace fire had been out a week before that, when the water was coming 
down the shaft. I think it was out about three days, but I cannot 
exactly tell. The other two furnaces were at work when mine was out. 
I never heard of any gas in the pit. My furnace was lighted two or 
three days before the explosion took place, but am not certain. The 
furnace was going as usual after it was set away again. I form my 
opinion by the force of tlie draught going towards the furnace. I cannot 
say that the gas did not fire at my furnace. I did not see any of the 
flame of the explosion. There is only one current of air comes to my 
furnace. If it had gone down my return I must have seen the flame of 
the explosion. I saw no fire, and was not burnt. I would be five or six 
yards from the furnace when J felt the wind. The air that came from 
the explosion was not hot when it came to me. 

Imoc Lowtliian Belly of Washington, said — I am an ironmaster and 
chemical manufacturer. I have not been accustomed to investigate 
matters of this sort connected with collieries, but from having between 
20,000 and 30,000 cubic feet of gases per minute to deal with as an iron- 
master, it has led me to study gases particularly. I went down the 
downcast shaft of the East and West Minor Pits this morning, and si>ent 
two hours in examining the flue in which the explosion is alleged to have 
taken place. In the first instance, I foimd a damper within six feet of 
the boiler, broken in two, tlie lower portion resting in its place, and the 
upper portion, as one might have expected from the counterbalance 
weight, drawn upwards ; a jacket close in to the other end of the boiler, 
burnt; some wood- work nearly opposite to the boiler, charred] and 
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wood-work and stone blown in the direction from the boiler. I fimnd 
doors blown down, all indicating the direction of the explosion 'to have 
been from the boiler. I found thirty feet of the flue between the damper 
and the upcast shaft blown out I foimd the whole of the lateral floes 
(of the pipe drift) opposite the pipe drift blown outward. From that 
point fi)r about thirty feet the flues and travelling way were whole, 
arising, no doubt, from the greater strength of the flue, or less intendtj 
of the explosion ; then about fifteen feet of the top of the flue blown 
outwards, and about ten feet of the covering of the travelling ways also 
displaced. At the crossing over the way leading to the downcast shafts, 
the flue being unsupported either on one side or another, was burst. 
The walls on the north side were blown to the north, and the south walls 
to the south, and, generally, the indications of the explosion at the 
crossing were as if the explosion had proceeded from the crossing as a 
common centre. From there I continued along the flue towards the 
furnace, going to the upcast shaft. The soot had evidently been dis- 
placed from one end to the other. At the bend next to the ftirnace there 
was a little displacement of brick-work. At the end of the north furnace 
a bridge of brick- work was blown over in the direction which an explosion 
in this flue would render probable. Immediately opposite, there is a 
fiimace drift proceeding from another furnace, in which, where it crosses 
a road, I found the arch displaced. After seeing all this, the question 
arose, could a flue of these dimensions contain sufficient gas to cause such 
an explosion ? and, secondly, if it could, where did the gas come from ? 
I conclude the gas could not come from the workings, because the boiler 
furnace always has been, and is now, exclusively fed by air proceeding 
direct from the douTicast shaft without going into the coal workings, 
assuming that the ventilation was maintained in a proper way. I find, 
by computation, that this flue contains 7000 cubic feet, and to fill that 
flue with light carburetted hydrogen, leaving a sufficient content for the 
necessary atmospheric air to thoroughly explode the light carburetted 
hydrogen so contained in the flue, loO lbs. of fresh coal would furnish 
the whole gas necessary. The length of time to do that would depend 
upon the heat applied to the coal. I find, to fill the same flue with 
another explosive gas, carbonic oxide, leaving space for air, 40 lbs. of 
coke would be sufficient. Supposing the flue to be filled with either of 
these gases, together \vith tlie necessary atmospheric air required for 
their explosion, at a time when there was no fire to cause the explosion, 
that is, no flame in the fiimace to cause the ignition of these gases, which 
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might readilj occur from damping the coals^ then the combustion of the 
coal at the boiler end or the furnace at the far end^ either one or both^ 
could easily supply the flame for setting on fire this inflammable gas. 
Supposing this to have occurred, is the damage which ensued a probable 
event ? I may state that, in my own experience, I had a wrought iron 
pipe, three feet in diameter and about 100 yards long, filled with an 
explosive compound, in which the combustible gas was carbonic oxide — 
the less explosive gas of the t\i'o. It has about half the explosive power 
of light carburetted hydrogen. That pipe fired at one end at a lamp, 
blowing the man holding the lamp many yards into the air, breaking every 
bone in his body, destropng the whole length of the pipe, and splitting 
the blowing apparatus of metal, which was three-quarters of an inch 
thick at the far end. My opinion is based upon these facts, and upon 
philosophical calculation of the power of such a quantity of gas, or much 
less, and I conceive that the results I have this day seen are easily 
accounted for. As soon as the contents of the flue took fire, supposing 
it to be filled with a mixture of light carburetted hydrogen gas and 
atmospheric air, the 7000 feet contained in it would instantly become 
about 56,000 feet. Of course, that increased volume would rush in the 
direction of the least obstruction ; and, as I understand, the men, or 
most of them, were found in the way in a direct line from where the 
explosion took place, the contents of this flue would be instantly converted 
into afier-damp by the explosion, and being taken up by the natural 
ventilation of the colliery, would be carried into the workings, and 
thus cause the death of every man over whom it passed in its way. 
I think it highly probable that the explosion might set fire to the 
north stables, which are at a distance of three hundred and fifty yards, 
not because flame would travel that far, but because particles of inflam- 
mable matter, set fire to by the explosion, would be driven in the direction 
of the stables, and besides the temperature of these exploded gases being 
about 1500 degrees of Fahrenheit or more, or a very bright red heat, 
would of itself, if coming near hay or straw, immediately set fire to it; 
and in this way, as far as I have seen, I consider everything can be fully 
accounted for. It would take seventy-five quarter casks (of 251bs. each) 
of gunpowder to produce the force such as the quantity of gas exploded 
as described is capable of exerting. In tliese calculations I took a ton of 
coals to produce 10,000 cubic feet of light carburetted hydrogen, and about 
650 feet from 1501bs. of coal, and add about nine and a half times that of 
atmospheric air, which makes 6835 of explosive mixture. A quantity of 
soot deposited in the flue, assuming that no steam was present^ could not 
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have added to the explosion. Assuming that steam was present, I con- 
sider that the explosion might possibly have been increased in intensity. 
The flue is ascending, and I think it improbable that the gas would have 
lodged in it, but still it is possible. I think it highly probable the gas 
might lodge from tlie boiler fire to and inclusive of the crossing. AU 
calculations based upon the difierence of the specific gravity of gases are 
liable to disturbance by differences of temperature, by which means a 
cubic foot of heavy gas may be rendered lighter than a cubic foot of lighter 
gas, according to the temperature. If the gas was only contained in that 
portion of the flue (I mean between the crossing and the boiler) it would 
reduce the quantity of the gas to about 3000 cubic feet. The explosion 
of that quantity would be quite sufficient to account for what I found. 
I think the only explosion took place in the flue. I think that gas over- 
saturated, or under-saturated, above or under the proportion of nine and 
a half of air to one of gas might have the eflect. After the crossing was 
blown down, a larger amount of air would be admitted to mix with the 
hydrogen gas, but I cannot positively say whether it would increase the 
explosion or not. There is no reason which I can give at present to 
account for the gas accumulating and exploding on this occasion when 
it has not done so for so many years. It is one of those occurrences 
afiected, to some extent, by the doctrine of chances ; that is, you require 
inflammable gas, atmospheric air, and fire, contemporaneously ; any one 
of these wanting and no explosion ensues. I do not think the state of 
the weather affected it at all. If the damper had been hermetically 
closed, inflammable gas would not have been found there. Its being- 
partly open would add to the generation of gas, and also supply air. It 
is my opinion the explosion cannot have taken place in any other manner 
tlian I have explained, from the direction in which the bricks have been 
thrown and are lying, and from the other appearances in and about the 
flue. If a large quantity of fire-damp had come down the downcast 
shaft, going over, not through, the fire, and filling the flue, a similar 
explosion might take place, if by any means fired. If no large quantity 
of gas came down the downcast, nor from the inbye workings, to fill the 
flue, I do not consider it jwssible to have taken place from any otlier 
gaseous elements from any other place tlian the boiler fire. If 1 GO, 000 
cubic feet of air were coming down the downcast shaft per minute, it 
would have to meet with 16,000 of fire-damp per minute to make it 
explosive to the extent that I have supposed it may have occurred in the 
flue ; but having to pass two other boiler fires would cause the explosion 
to be totally different^ and the indications also, to what I found them. 
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William CFartUner, miner— I was at work in the East Minor Pit on 
the day of the explosion, down the east bank, about 770 yards from the 
shaft. Whilst we were working, near nine o'clock, a mighty rusliing of 
wind came upon ns — ^it blew our lights out I went up the bank first 
and met the stythe, and then came back and went by the return to the 
furnace, and then towards the shaft, but we were obliged to turn back 
again, and then we went back to the furnace and staid till Mr. Daglish 
and others came to us ; we then went down the return and through to 
the Eppleton Pit and got out. We found the after-damp first on going 
up the east bank — ^it was going from the shaft — it was very strong. 
Shortly after the explosion, the direction of the air was reversed, and 
soon afterwards it was again reversed. I have seen the damage done by 
the explosion. I am not able to form an opinion where the explosion 
took place, or the cause of it. There was no accumulation of gas in the 
workings that I know of. The ventilation where we were working was 
in fiill operation. I cannot form any opinion where the gas came from 
which caused the explosion. The air where we were working was good 
up to the time of the explosion. 

Bdlph Hop§i miner — I was in the East Minor Pit at the time of the 
explosion, at the east bank. Afler it had taken place, I and William 
Oardiner, Robert Grardiner, Joseph Scott, William Anderson, and Thomas 
Smith were together. We went first up the east way towards the shaft. 
We met the after-damp a good bit down the bank — ^it was very strong. 
From the effects of the after-damp, I cannot recollect which direction we 
took. I was insensible, and was carried out of the pit. The afler-damp 
was going inbye when we met it, from the shafl. Up to the time of the 
explosion the air was good where we were working. There was no gas 
there at the time. I have no idea how the explosion took place. I con- 
sidered the pit perfectly safe before it. 

Robert Simpson, shifter — On the day of the explosion, I was working 
down the east bank of the East Minor Pit. After the explosion, I went 
up the east bank. We met the after-damp coming from the shafl> a 
good bit down the bank, it was very strong. We came back and went 
into the return drift, and proceeded to the East Minor shaft. We got 
out by the Eppleton Pit Up to the time of the explosion, the air where 
we were working had been very good. There was no gas. I cannot 
form any opinion as to where the explosion took place, nor the cause of 
it I had previously considered the pit perfectly safe. 

John Bond, wagonway man — On the day of the explosion, I was 
Vol. UL— MAacH, 1861. p 
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working in the north cross-cnt, down the east bank of the East Minor 
Pit Before the explosion, the air was very good. There was no gas. 
I considered the pit perfectly safe. We were working with two oil lamps. 
One of them was blown out by the force of the explosion. We proceeded 
to the east bank^ and met with the Gardiners and Smith. We first met 
the after-damp at the bottom of the bank, where we came out from the 
north cross-cut end, about 600 or 800 yards from the shaft. It was not 
strong there. It was coming in the direction from the shaft;. It got 
stronger as we proceeded towards the shaft up the east bank. We were 
obliged to return. We proceeded up the return to the shaft;. We re- 
mained there eight or nine hours, and then got out by the Eppleton Pit 
It was the main wagonway where I was working in the first of the air. 
If I had considered there was any danger, I would not have gone down 
that night, but I thought I was as safe as I am standing here. We were 
working about 800 yards from the shaft. The force of the explosion 
threw me and my mate down. The place where we were was six feet 
high and eight feet broad. There was only one blast of wind. 

Oeorge Oleghom, pitman — I was working with John Bond in the 
north cross-cut of the East Minor Pit, at the time of the explosion. We 
had two naked oil lamps. The ferce of the explosion threw us both 
down, and blew out one of our lamps. Before the explosion the air was 
very good. There was no gas where we were. I considered the pit 
perfectly safe. We met the aft«r-damp nearly at the top of the east 
bank, it was very strong, and coming in the direction from the shaft;. 
I am not able to give an opinion as to where the explosion took place, or 
the cause of it. 

Eohert Gardiner, hewer — On the day of the explosion, I was at work 
with my brother on the east bank of the East Minor Pit. Before the 
explosion tlie air was very good — there was no gas. We met the after- 
damp a little up the bank. It was very strong when we got about three 
parts up the bank. It was coming from the shaft. We got up the 
Eppleton Pit. I cannot form the least opinion as to where the explosion 
took place, or tlie cause of it. 

William Anderson — I am a stone workman, and was at work in the 
East ]Minor Pit, on the 20th of December last, at the nortli cross-cut, 
down the east bank. When the explosion took place the air was very 
good. We found little effect from it, merely a ringing in our ears. We 
would be about a mile and a quarter from the shaft. I have heard of no 
gas in any of the goaves tliat could have caused it. My opinion is if it 
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Iwd come from the goaves to the furnace the furnace would have been 
blown to pieces^ and it is undamaged. 

Jamsi Reed — I am master wasteman of the East and West Minor 
Pits. I was down the East Minor Pit on the morning of the day of the 
explosion. I went down at half-past two o'clock in the mornings to set 
my men to work. After I set the men to work^ I went in the wagonway 
of the East Minor to the bottom of the new south incline^ into the return. 
I met George Lowden at that point, to arrange about some stores he 
wanted, and I then went into the waste, and examined Airther in than 
is shown upon the plan. The ventilation was capital — in a real 
good state. There was no accumulation of gas ; I do not believe an 
inch. I examined every part of the returns of that pit up to the furnace, 
and found nothing but well, all ways. I lefl the pit about a quarter-past 
eight o'clock in the morning. I examined all the places that morning, 
and they were all clean. I have examined many a time the place where 
the explosion is supposed to have occurred. I am of opinion it took 
place in the flues. I think it had been gas in the flues, but I cannot 
tell how or why it had come there. It could not, I think, possibly have 
come down the downcast shafl, and so got to the flues. If the ventila- 
tion was perfect, gas accumulated in the workings could not get to the 
flues, nor even if it was imperfect. I know no other place where it could 
come from, except the coals put on the engine Are for damping. There 
were some repairs done in the upcast shaft. They commenced on the 
Sunday before the explosion, and concluded on the Tuesday previous. 
The wedging of the tubbing had given way, and some water was going 
down the pit, which interfered with the ventilation, but not to any con- 
siderable extent. The ventilation was perfect again on the Wednesday 
morning. These repairs could not in any way have assisted in causing 
the explosion. The principal returns were examined on the Wednesday 
morning, but I found not the slightest gas. Whilst the repairs were 
going on in the shaft, the High Main furnace was going in full operation. 
The two west ftimaces in the Hutton Seam were also going, but not in 
full operation. The east furnace was out, or nearly so, and the three 
boiler fires were on to a certain extent The dampers were down, but 
the fires were not damped. [Mr. Reed then explained the mode of repairing 
the tubbing.] During the stoppage we had as much ventilation as before 
the furnaces were put out. Before recommencing work the High Main 
was examined, and there was no gas in any of the edges of the goaves. 
I examined the intake and the oiittake of the Low Main myself, but not 
inbye, and I found her clean. I have known the Low Main twenty- 
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three or twenty-four years, and never saw an inch of gas in her. It 
gives off less gas than the other seams. I do not think that gas, during 
these repairs, can have accumulated to any extent in any part of these 
pits. If it had been, I do not see the possibility of its getting to the 
flues with the benefit of the portion of air going to Eppleton from the 
Minor Pit, which supplied the east, north, and west districts of the 
East Minor Pit, which was a benefit to the West Minor Pit. What the 
Eppleton Pit upcast took was a benefit to the West Minor Pit. At the 
time of the explosion I think we would have 157,668 cubic feet per 
minute going down. That was measured a fortnight before the explo- 
sion. It does not surprise me, with that quantity of air, that there has 
been so much after-damp from the explosion. I know, of my own 
knowledge, that men have been suffocated, at considerable distances, in 
all directions from the shaft. I have travelled some distance imdemeath 
after-damp, but not a considerable distance. The ftimaces, aft»r the 
explosion, did not assist to make aftier-damp. The burning of the hay 
in the stables I think would. It made a serious quantity of smoke. I 
do not think any man could have lived where it was very strong for any 
length of time. I believe there has been no other gas, except what was 
in tlie flue, to cause this explosion. There was no possibility of gas 
getting fit)m the Low Main to the flues, because the flues were shut off 
altogether, and it could only get through the damper, and would have 
to pass over the fire, and, although damped, would have exploded, and 
gone back to tlie Low Main. Gas generated in the Low Main would 
make for the upcast. If gas came down the downcast shaft, and so over 
the fire, it was impossible for it to get into the flues. If it did, it would 
pass jN'o. 1 and No. 2 boilers before it came to tlie flues. No. 3 boiler 
hiis flues : the others have none. I do not think it possible for any gas 
to come down the downcast, from the quantity of air we had. There 
was no goaf to foul from in the east, and the returns were examined in 
tlie west, and no gas found. I think it is possible, with so large a 
quantity of air, when the ventilation is broken, to have as much after- 
damp as in this explosion. 

George Lorvden recalled — After the stoppage, on the Sunday previous 
to tlie explosion, I examined the whole of the driftways, but found no 
gas. I examined the waste, and the workings which belong to us, but 
not the stables. They are the only part I did not examine, and they 
are in the first intake of the air. It would not be possible for gas to 
accumulate there. 

George Davison, engineman — I had charge of the engine in the east 
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nde of the East Minor Pit. I took char^ of it at four o'clock in the 
mornings and continued in charge up to about ten minutes to five o'clock 
in the afternoon. Up to that time my engine had gone all right, and 
the ventilation also. The fire was damped when I left. I did not 
examine the steam valves, but I examined the steam gauge immediately 
before I left ; it indicated 181bs. on the square inch. It might have been 
worked at ddlbs. on the square inch — that is the ordinary pressure. The 
damper was out a little to take away the smoke. I think it would not 
be more than an inch and a half open. I did not see the damper, but 
ascertained by the weight and chain attached to it, which I did see. 
The fire would be damped by the fireman, William Clennell. After the 
fire is damped I think it will give off less smoke than before. I cannot 
say that damping would cause more gas. Aft»r a time it would give off 
more smoke. There was a little scale of firesh air firom the top of the 
damper. I did not hold my lamp to it that day before I left the pit. A 
week after the explosion I saw my boiler and engine. The boiler was 
standing in the same place where I had left it. I examined it that day 
by looking round it. It had not been displaced. I have not examined 
it inside. I had examined the boiler before I left on the day of the 
explosion, but there was no leakage. The smoke would go through the 
scale left under the damper and so into the flues. The draught was only 
sufficient to take away the smoke " cannily" into the flues. The fire was 
damped in the usual way. The opening of the damper is regulated by 
guess, according to one's own idea of the space required. The damper 
could not have been nearly down without my knowings the smoke 
would come out in a contrary direction. If the damper was down to 
the bottom there might be a bit scale at the sides, but it would not take 
away the smoke. The grooves in which the damper worked were formed 
of fire-bricks, and not metal, and there was a small leakage into the flue. 
The brick grooves would not fit the damper as perfectly as metal — ^it 
would admit more space for gas to get into the flues. I cannot say 
anything about gases. It is the first time I have heard of or seen fire 
behind my engine. I have been an engineman twenty-four years, and 
had charge of this engine two years. I never knew a case of gas firing 
behind the dam])er, nor in front of it. I have seen a little on the fire — 
a bit '^flisk." When the damper was in and was lifted it gave a bit 
explode. That was at bank. My damper was not broken when I left 
it before the explosion, but is so now. I think it might be broken by an 
explosion of gas inside the flues. If the damper was put too close, the 
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draught would have come back. There was always sufficient draogM 
to prevent back draught through the fire doors. The fire dooTB were 
open when I left^ and every thing else was left as usual, and, as I con- 
sidered, perfectly safe. No alteration has taken place in the boiler or 
the flues for some time. About ten months ago the boiler was repaired 
and the side flues built up again in the same way as before. During 
Monday and Tuesday previous to the explosion I was at my boiler. I 
was driving the engine on these days pumping water. I was pumping 
water by the force pump out of the Hutton Seam to the main coal. Hy 
engine worked night and day these two days. Once before, when 
cleaning the drift out, about three weeks before the explosion, she went 
three nights and days, and nothing unusual occurred. I have examined 
my flues since the explosion, and see they are blown up in two places. 
I think it was gas in the flues that caused the explosion. I cannot say 
where the gas came firom. We had plenty of air coming to the fire on 
the Monday and Tuesday, and I saw no difierence on the Wednesday, 
and on the Thursday it was coming just the same. The fire burned 
sharper in cold weather. We do not put the damper fiirther down than 
in hot weather. Two or three hours after being damped a flame might 
play about the fire. The fire is sometimes green when damped. At 
the week's end we bum her down to damp. I think there would be 
more cinder than green coal on w^hen she was damped. There was a 
little flame playing over the top after she was damped that night, at the 
backside. There is sufiicient flame at the backside to exi)lode fire-damp 
if it came back Irom tlie flue. If the same gus as is mtide in the gas 
works was in the flues, and had come back upon the fire, it would have 
lighted. There was nothing to prevent the damper falling down. I 
never cleaned the framework of my damper. Dirt might accumulate, 
and dust also. The distance from the firebars to the damper is about 
sixteen or eighteen feet. There is a flue with an end door to it at the 
entrance to the boiler, on the right hand side. The door was kept open 
always. The air might get in there. It had no connection with the 
centre or smoke flue. There was no opening into the centre flue that I 
know of If gas was coming in at the door and over the fire, if it came 
in contact with the flame it would ignite. I am quite sure my damper 
w^as not left hulf-way up that night. As soon as the fireman puts the 
fire in he damps it, and I see d it is right. One night it might be half 
an inch lower than another without my knowing it. I think about a 
tub of coals, which is eight cwts., is re(|uired to damp the fire. On 
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retarning in the mornings eleven hours after, I cannot say more than a 
quarter of it would be burnt The fire burns more to the back, and in 
the morning there is both cinder and green coal. When we commence 
to damp, there may be a tubful of fire on the grate bars. The flame at 
the back of the fire was not peculiar to that night. There is generally 
a little flame there. 

William Clennelly fireman — I was employed as a fireman at Davison's 
engine, and had been three months previous to the explosion. I went 
down about half-past four o'clock in the morning, and left at ten minutes 
to five o'clock in the afternoon. All had gone right with the boiler fire, 
just as usual, up to the time of my leaving. I damped the fire before I 
left;. It had been burnt down as usual every night, and about half of it 
would be cinders, and half green coal. There would be better than half 
a tub— not quite a tub. I put on a tub and a half, or two tubs at the 
outside, to damp the fire. I saw the damper put down by Davison. 
That was when I had got the fire about half damped. The damper was 
usually left an inch and a half open, just to take away the smoke. The 
weight attached to it hangs almost against the wall, and I can tell by 
guessing what is the space left open. I left the fire doors open as usual 
when I left. Gas is a thing I know nothing about I have never seen 
the engine or the boiler since the explosion. I have seen the damage 
done by the explosion, but I cannot form any opinion where it took place, 
or what caused it This is the first underground boiler that I have 
tended, and that only for three months. This is the first time I have 
known an explosion of this sort When I left;, I had no apprehension 
of danger. When we come in a morning, sometimes the steam was 
blowing ofi^, and sometimes not Sometimes the fire was well burnt up 
at the backside when blowing ofi^, and sometimes black. 

Thomas JRichardson, of Newcastle-upon-Tyne, reader in chemistry in 
the Durham University, chemical manufacturer, analytical chemist, and 
LL.D., said — I have been down the pit, and have examined it, and am 
able to state where the explosion took place. I found considerable 
damage to the flues of Davison's engine. I heai*d the evidence given by 
Hr. Bell of the injury done to the flue, and I believe it to be true. I do 
not think I noticed any ftirther injury than he has described. I am of 
opinion the explosion has taken place between the boiler of the engine 
and the crossing of the north rolleyway. From what I have heard given 
in evidence, and my own examination, I believe the destructive effects 
which I noticed in connection with the damage done, arose from an 
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explosion of gas in die flue between the boiler and the crossing. There 
was about 3000 cubic feet of flue between the boiler and the crossing, 
which would contain that amount of gaseous matter. The gas might 
be an explosive mixture, which might be a mixture of various gases. It 
might consist of carbonic oxide, light carburetted hydrogen, or olefiant 
gas, or a mixture of the three or any two of them. These gases might 
come from the destructive distillation of the fiiel used in firing the boiler, 
which would proceed from the fire grates under the boiler, and pass 
underneath the damper into the flue, if the damper was open only an 
inch and a half. The space between the bottom of the damper and the 
sole — ^the heat of the flue — the draught of the upcast shaft — the tem- 
perature of the air admitted to the grates — the quantity and condition 
of the fuel used at and previous to the damping — are all points which 
would sSect the filling of the flue with explosive gas ; and if the com- 
bination was &vourable, the flue would be so filled. The result proves 
that the combination must have been &vourable to it. The evidence I 
have heard, and what I have seen, leads me to think so. I think there 
is no other mode for accounting for the explosion but the one I have 
given. Three or four hundred cubic feet of a mixture of these gases in 
the flues between the boiler and the crossing would cause, on explosion, 
the damage I found. As far as I understand the working of this pity 
I consider it impossible that the explosion could have been from an 
accumulation of gas in the workings carried into the flues. If gunpowder 
'had been in the flue, it might have caused some of the damage I have 
seen. It would require seventy-five quarter-barrels of gunpowder to 
cause the same effect as the gas contained in the flue. The first effect 
of the explosion would be to prevent the usual ventilation of the pit, 
and the afler-damp would be carried by the current of air. A small 
quantity of afler-damp would vitiate a large quantity of air ; in fisict, 
ten times its own quantity. It would be impossible to ascertain the 
amount of carbonic acid gas afler the explosion, without knowing 
the composition of the explosive mixture in the flue at the time, and 
also the soot in it ; and the combustion of the soot would increase the 
production of carbonic acid gas, and there would be in the flues 
sufficient heat generated by the explosion of this mixture to ignite the 
soot. I find, in a work entitled " Bunsen's Gasometry," by a German 
chemist of the name of Bunsen, published in 1857 by Walton and 
Maberly, that the temperature of the gases I have alluded to, when 
exploded, is very much higher than I had previously calculated upon. 
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and which streng^ens the opinion Mr. Bell and myself have already 
enunciated. Flame firom a gunpowder explosion would not have extended 
60 &r as to set fire to hay in the north stables^ a distance of 350 yards 
from where, I think, the explosion took place. The soot, if it had been 
ignited, would be carried to the stables in the same way, or the hot air 
either from a gunpowder explosion or the gaseous mixtures I have 
noticed. The stables have been set on fire either by the heated air of 
the explosion, or by incandescent particles taken by the air. The 
evidence of the burning of the men is very slight, and is nothing more 
than can be accounted for by the heated state of the gas or air. I know 
the concussion after the explosion at Newcastle was so great as to put 
out the hghts in a manufactory at Jarrow Slake, a distance of eight 
miles, and that is why I consider that, the men being knocked down by 
this concussion, a very small quantity of after-damp would then kill 
them, when it would not a man in robust health, at the distances I have 
heard they were found. I cannot find any other cause for the explosion 
than the one I have pointed out. It is a direct and feasible one. 
defiant gas is a highly explosive gas — much more so than any of the 
others. I never met with it in any analysis of fire-damp from mines 
that I have made ; but it is snid to exist in the mines of the Rhine. It 
may be produced from coal by distillation. It might be so distilled from 
coal consumed in a fire damped as I have heard the fire at Davison's 
engine was. It is a constant constituent of our house gas. Ten per cent, 
of carbonic acid, mixed with air, would destroy life, and also put out a 
candle, but I cannot say what is the least per centage to put out a candle. 
The margin between the destruction of life and a candle being put out 
is very little. I have passed up the north rolleyway, and seen the efiects 
of the explosion, and I believe, when the products of tlie combustion in 
this flue found vent into that north rolleyway by the destruction of the 
crossing, they would fill that rolleyway to such an extent as to pass 
on and destroy these men, having previously interrupted the usual ven- 
tilation. Carbonic acid and nitrogen mixed is after-damp. There is 
20 per cent, of oxygen in air. I cannot say what deficiency of oxygen 
in air would kill a man. I cannot make any computation. I never 
heard of a man out of the flame being burnt by heated air in an under- 
ground explosion, but I can quite believe in its possibility. It depends 
upon circumstances. I think the explosion woidd have gone straight 
away if it had not been for the obstruction of the crossing, which was 
on a rise, and which diverted it north and south. It is )K)ssible the gas 
YoL. IX.— March, 1861. g 
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in the flue was in greater proportion than 1 in 10 of air, and tlui% on 
the explosion breaking the crossing down, the unconsomed gas got iti 
proportion of air from the intake^ and so increased the force of die 
explosion ; but I do not think it probable. The concussion of air might 
kill these men in the south and north rollejways, unmarked by Yiolence, 
without any after-damp. If any difficulty arose to account for the 
ignition at the damper, it might arise by a tailing back of the gas at the 
roof of the arch from the furnace to the seat of the explosion firom tiw 
ventilating fiimace. 

John Da^li^h, of Hetton Colliery, viewer to the Hetton Coal Company, 
said — ^The Hetton Colliery consists of three distinct collieries, Elemore^ 
Eppleton, and Hetton. There are two distinct shafts at each colliery, 
one used as a downcast the other as an upcast. The Eppleton is con- 
nected with the Hetton, but the Elemore is not. The area of the down- 
cast shaft of the East and West Minor Pits, afler deducting for slides, 
brattices, <S;c., is 98 feet clear, and that of the upcast 132 square fiwt 
The intakes and outtakes are considerably larger, I might say four times 
that size. That will allow 230,000 cubic feet of air to circulate. Wa 
have measured that quantity in the upcast, and, at the same time, there 
was 180,000 cubic feet in the downcast. That quantity of air was cir- 
culating in the East and West Minor Pits immediately before the 
explosion. The increased temperature in the upcast shaft apparently 
increased the quantity of air. The last measurements of air were taken 
a fortnig;lit previously. The day of the explosion was the regular day 
for retaking them. That quantity was sufficient for the perfect ventila- 
tion of the pits. With that circulation, gas could not accumulate in the 
workings of the pits. There was no alteration made in the lengpth or 
direction of any of the currents, and the water gauge was standing at 
the same point at the time of the explosion as at the time of the measure- 
ment a fortnight previously. The water gauge denotes the difference in 
pressure existing between the downcast and upcast shafts, and is, there- 
fore, a measurement of the ventilating power. The water gauge is taken 
everj' hour, and a return made to the master wasteman every night, who 
enters it on a diagram, and forwards it to me for inspection every night, 
and from these reports I can tell any neglect on the part of the furnace- 
men. The greatest variation of pressure during the day of the explosion 
did not exceed two-tenths, which is very regular. At five o'clock it was 
1-5; that is two-tenths beyond what I require — 1*3 is the standard of 
that pit. Up to that hour the ventilation had been perfect. On the . 
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Tuesday night before the explosion I examined the water gauge myself. 
We have a barometer in use in the pits^ one at each colliery^ and also at 
bank in connection therewith. They are registered daily, both on the 
surface and in the pits, as well as the thermometers. If there was a 
sudden &11 in the barometer, reducing the atmospheric pressure^ if there 
was any gas in the goaves it might come out. The object of these regu- 
lations is to insure watchiulness on the part of those in charge as much 
as anything else. The barometer in the pit indicated, on the morning 
of the explosion, 30*1, being a rise of three-tenths above the day previous. 
It reads higher than the sur&ce barometer, which reads half an inch 
below that of the pit On the day of the accident, I had reports from 
all the men in charge. I receive such reports, twenty-eight in number, 
every night, besides the water gauge diagrams fit)m each pit. I received 
the reports the night previous, but for the day of the explosion I 
received them immediately afterwards. They had been made immediately 
before the explosion, and the boy was on his way to me at the time of 
the explosion. The ventilation of the mine is produced by a difference 
of the weight of air in the downcast and upcast shafts. The buoyancy 
of the upcast is caused by highly heating the air by means of four 
furnaces in the Minor Pits, and three engine fires — the air rushes down 
the downcast in order to ascend the upcast. The water gauge may be 
explained thus : — A communication pipe is put between the two shafts, 
and attached to it is a tube of glass, bent in the form of a ||, which is 
partly filled with water, and the air of the downcast pressing on one side 
of the U raises the water in the opposite leg, and thus indicates the 
amount of the ventilating pressure. In this instance, the difference in 
the level of the water was an inch and a half, which is equivalent to 
about 9Ibs. pressure per square foot, equal to about ll,0001bs pressure 
over ihe whole area of the upcast shaft. There were 37,000 cubic feet, 
by anemometer measure, going into the south way, which, making 
allowance for the firiction of the instrument, would be 40,000 as 
measured by gunpowder smoke. That was immediately before the- 
explosion. In the north way there were, by actual measurement by 
gunpowder smoke 46,000, by anemometer 44,000. With air thua 
circulating, it is impossible for gas to accumulate in the workings. The 
extreme distance the air has to travel, from tlie downcast shaft to the 
extreme portion of the south way, is 1400 yards, and of the north way, 
2600 yards. The north way is the fiirthest the air has to travel. Tlie 
reports for the day on which the explosion took place were all good. I 
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produce the report^ marked A, of James Dakers, the pereon in charge of 
tlie north way, up to five o'clock of the day of explosion, in which he 
8:iys "pit all right." I had, also, a report from the witness Young, 
which was to the same effect. The master wasteman and his son send 
in a joint re]K)rt. James Reed each day gives a report of the districts 
through which he has travelled, and also as to the ventilation of the pit, 
wliich report I produce, marked B, in which he states " all going on as 
usual." None of the reports, received that day, indicated the presence of 
gas in any jwrtion of the pits. Tlie quantity of air, we consider, we had 
in the pit at tlie time of the explosion was not only sufficient for the 
ordinary requirements of the mine, but intended to be sufficient under 
unusual circumstances, such as occurred on the Sunday previous to the 
explosion ; and as proof, I would state that after the explosion, owing to 
the destniction of the stoppings and crossings at the end of the south 
drift, and the entire intemiption to the ventilation of tliat part, a large 
quantity of gas accumulated, the whole of which has been removed by 
tlio present limited ventilation, without any appearance of it in the 
vicinity of the furnaces, although, since the explosion, all the three 
furnaces in the lower seam, and the three engine fires are out The size 
of the furnaces are as follows : — tlie large east furnace, ten feet ; the two 
west, eight feet each ; and the main coal, between six and seven feet 
Tliese furnaces are for the ventilation of the pit. There is now one- third 
of the air circulating (owing to tlie furnaces not being in operation) that 
there was previously to the explosion ; but the south way is not getting 
its fill! suj)ply, on account of the contractions in it from the falls. 
Therofore, one-fourth of the ventilation, in operation previously to the 
explosion, was sufficient to carry off all gas accumulated during the 
fortnight since the explosion ; not only all that was made, but also what 
had accumulaUHl. The diminution of the air in the downcast was two- 
thirds, in cons(*(|uence of the furnaces being out, and from no other cause. 
The downcast shaft is now liividetl into two pits by a brattice. It was 
at one time both an uj)cast and ilownciu^t shaft ; but the Blossom Pit 
was some yeai^s since sunk down to the Ilutton seam, and made an ujKast, 
and since then both sides of the brattice have lK»en used as an intercommon 
downcast shaft. That was done for the bettor v(»ntilation of the colliery. 
I first heartl of the explosion between eight and nine o'clock on Thursday 
night, the LN.)th of December, and I immediately went over to the pits 
and tried botli (•nirin(»s of the East and West Minor Pits to get down, 
but found there was some obstruction which prevented the cages being 



119 

drawn up by either of them. Tlie upcast in the Blossom Pit is fitted up 
with wire rope guides to the main coal, and is used for drawing the coals 
firom that seam ; but as the guides do not go down to the Hutton seam^ 
there is no access to it by this pit There was then no means of getting 
down into the pit, so I at once rode over to Eppleton. On my road, I 
called on the underviewer of that colliery, and by the time we were 
ready to go down, Thomas Reed and Robert Young also arrived, and 
with two other men we descended the pit. [The witness then described 
the exertions used to get to the Minor Pits from the Eppleton Pit, and 
the manner in which the Eppleton air current was diverted to enable the 
exploring parties to reach the Minor Pit, and recover the survivors. He 
then resumed] : — In company with Mr. Heckels, Mr. John Taylor, and 
other gentlemen, I proceeded to examine the boilers, where we had the 
idea of the explosion having occurred. We noticed the direction of the 
blast as we proceeded, and on arriving at the end of No. 8 boiler, at the 
damper end, we found the entire flue blown away from the damper to 
the pipe drift — the top of the flue had been blown from the inside. 
Opposite the pipe drift, the sides of the flue, the whole flue, the travelling 
flues, and the brick work were blown away at that point. Following up 
the flue to the north wagonway, we found the arched cnissing which 
carried the flue over it completely gone — the sides left standing, and the 
sole gone — which shows that the force came from above, and that part 
of the crossing next to the boiler was completely blown to pieces. On 
the opposite side, part of the crossing was left, showing that the blast had 
come from the direction of the boiler, and had found fiill vent at this 
crossing. I have also examined the continuation of the flue towards the 
fiirnaces. Here it is solid, and the apparent damage is not so great, 
but still following the direction of the blast from the boiler, but with 
diminished force. At the first turn, a few bricks were blown out, from 
the direction of tlie boiler ; also, at the next turn, near the furnaces, and 
a small wall between the flue and die furnaces was overturned, still in the 
same direction. We have no further indication of the force of the 
blast in this direction, excepting from the witness Curry, at the east 
furnace. I have examined the pit in all the parts we have been able to 
get into, and in every direction I find evidences that the blast has 
proceeded fn^m the neighbourhood of the damper of No. 3 boiler, 
which satisfies me that tliat was the seat of the explosion. Further, 
I also find that the blast has acted with diminished force in all 
directions from the damper, in some cases entirely ceasing where the 
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distance is fitr enough. In the north wagonway we have no eyidence 
of force beyond the crossing joining the travelling way to the Eppleton 
Pit, a distance of 1600 yards, although it had killed and mutilated iinir 
men at an intermediate point, about 600 or 700 yards firom the shaft. 
Beyond the crossing no damage whatever was done. In the south part, 
beyond the crossing in the old bank, little or no damage has been done. 
That is 700 yards from the shaft, and about 100 yards beyond the foot 
of the new bank, where Ferguson and another man were found. In the 
other pai'ts of this way the stone is so extremely bad that it is difficult 
to say where the blast has ceased its violence, such a large quantity of 
stone has fallen since the explosion. This we know by the whiteness of 
the roof. On the straight road the damage is greater than on the other 
ways, on account of the divergence of the blast, and the space allowed 
for its expansion. In the direction from the shaft, at right angles to the 
north and south ways, the damage done is comparatively slight. Hie 
size of the drift near the shaft being considerable, caused it not to be so 
great, but there was damage done sufficient to show the direction of the 
blast; and there is also the evidence of the men who felt the blast down 
the east bank. From all this, I come to the conclusion that the flue was 
the place where the explosion took place. I know, of my own knowledge^ 
sufficient of chemistry to enable me to account for the violence of the 
explosion ; and my own views and opinions are confirmed by the evidence 
of Mr. Bell and Dr. Richardson, which I have heard. I know that the 
coal put upon the boiler fire to damp it during that night, must have 
given off the whole of the gaseous matter it contained, which would, 
from the evidence of the fireman as to the quantity of coal he used, 
amount to 7000 cubic feet of inflammable gas, which requires ten times 
that amount of atmospheric air for its perfect combustion ; and as the 
cubical contents of the flue are about 7000 feet, the gas given off from 
the coal mentioned by the fireman was sufficient to fill these flues ten 
times with a perfectly explosive mixture. That is how I account for the 
gas being there. It might have fired either at the ventilating furnace or 
the engine fire. I believe that there is very much greater power deve- 
loped than is due merely to the quiet expansion of the gas, owing to the 
temperature of ignition. If we take gunpowder, over which we have more 
control, an ordinary charge for a rifle is equivalent to fifteen cubic inches ; 
and taking its expansion due to tlie conversion both of tlie solid into the 
gaseous, and also the further expansion due to the temperature of ignition, 
and both these two at 2000 volumes, we have the ultimate expansion of 
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a charge of gxmpowder to be equivalent to 300 cubic inches. Take the 
bore of a rifle to be three-quarters of an inch, the area will be five inches ; 
and if you take the length of the barrel to be thirty-six inches, its 
cubical contents will be eighteen inches, and as the ultimate expansion 
of the original charge was only 300 cubic inches, this is only equivalent 
to sixteen times the length of the gun barrel ; whereas the ball is sent 
a mile and a half. And if so small a charge can project a ball to such 
a distance, I can readily believe that so large a quantity of gas collected 
in the flues when exploded is capable of doing all the damage which I 
have seen in the pit, especially considering that the damage is mostly 
confined to two single drifts. The gas could not have come from the 
workings of the pits, and I do not think it could have come from any 
other place than the boiler fire. The plans produced are correct ones of 
the workings, flues, £c., of the Minor Pits. [In explanation of the east 
furnace being put out on the Sunday night before the explosion, the witness 
described the nature of the repairs made in the Blossom Pit previous to 
the explosion in the Minor Pits. That the east furnace, in the Minor 
Pit, was put out, and the two West Minor furnaces were damped up ; but 
the main coal furnace and one boiler fire were kept away in full operation. 
During this time, the regulators between the Hetton and Eppleton 
Collieries were opened wider than usual, which allowed a larger 
quantity of air to pass from the Eppleton Pit into the Minor Pits to 
prevent any accumulation of inflammable air. The witness resumed] :— 
The alteration in the air at this time could have nothing to do with the 
explosion, and could not have drawn any gas from any splits there might 
be in the pit. The whole of the south way was not interfered with. 
No part of the workings were laid dormant whilst this work was going 
on. There is a distance of two or three yards between the fire and the 
end of the flue of the ventilating fiimace. The air passes all the edges 
of the goaves in the East and West Minor Pits, and so sweeps away 
any gas there may be. Some of it may be black damp, and some fire- 
damp, but it is regularly swept away as it is given off. When carried 
away by the air, it would pass over the fiimace, and not into the flue. 
Gas coming off the goaves could not get into the flues. If the gas was 
so given off as to contaminate the whole of the return air-currents, being 
all mixed before they arrived at the furnace, and if they had been inflam- 
mable and set fire to by passing over the furnace, the explosion would 
pass back along the returns to where it came firom, and its efiects would 
have been there seen, and not in the wagonway, as in this case. If this 
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had happened, tlie men at the east and west furnaces would have been 
burnt I rather incline to the beUef, that the gas in the flues was not 
thoroughly saturated with air, and on the blowing down of the crossing 
took up a fresh portion of air, and so produced a continuance of the blast 
with greater violence. I have never seen the air in the returns in such 
a state as to give any indication of the presence of gas bj the lamp, nor 
have I received any reports from the men in charge that they have done 
so. The arching of the flue was in contact with the stone above. The 
arch of the fire flue is formed of bricks, but I cannot say they are placed 
edgeways, but I think so. Probably two bricks edgeways. There is a 
flat brick flooring at the upper flue. The bottom of the flue has a floor, 
I think of lime and gravel cement. The arch of the wagonway I believe 
to be formed in the same way as that over the small flue. I have no 
conception of the weight resting on the crossing at tlie wagonway. 
There is an arch stands over the side flues at this crossing. No fire- 
damp could have burst into the flues. The flues are swept at stated 
times, but I cannot say how often, or when they were last swept. 

Richard Farster Matthews, of South Hetton, viewer, said — I am 
viewer for South Hetton and Murton Collieries. I have been a vieww 
sixteen years, and have seen four or five colliery explosions, and have 
been burnt myself. Since this explosion I was down the pit assisting to 
get out the bodies. Everything was done that could have been done to 
save the men. I liave seen both pits. I believe the explosion took place 
in tlie No. 3 boiler flue. I have not the slightest doubt of that. Mj- 
opinion is, that there had been a quantity of gas given off by the boiler 
fire, probably about 3000 or 4000 cubic feet, which had lodged in the 
flue, between the boiler and the crossing of the nortli rolley-way, and 
had been ignited at the boiler fire, and at first, I think the explosion had 
been slight, but sufficient to blow out the crossing into tlie rolley-way, 
and tlien tlie whole vohune of giis became mixed with the requisite 
amount of fresh air, causing tlie ignition of the whole, and hence I 
account for the exj)losive force from that point being so much greater. 
I do not think it possible the gas could have accumulated from the 
workings into the flue. I think it could not have come from any other 
place than the boiler fire. I was at first rather surprised at this exj)losion, 
but am not so when I have considered the matter. It is of an extra- 
ordinary description. I have calculated the quantity of gas there might 
be in the flues, and consider, if as much gunpowder as you can put into 
a thimble will carr}' an ounce ball a mile, I see notliing to prevent the 
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quantity of gas there would be in the flues to do all this mischief. At 
Murton we ventilate the flue by a hole five inches square, between the 
travelling-way and the smoke flue, to prevent such an occurrence. I 
believe that is generally done. I never knew, but have heard of one of 
these flues blowing up before this below ground. That was at the 
Felling. All the damage may have been done without any fire-damp 
from the workings. I have been frequently, years before, in this pit, 
and there was always a quantity of air in it I am aware my opinion is 
somewhat different to that of Messrs. Bell and Richardson as to the 
mixture of fresh air, that is, I think the great force of the explosion did 
not take place until the crossing at the north way gave way. My reason 
is, that the boiler and engine which is close bye is not injured at all. 
The explosion would be a continuous one. I have seen the arch-way at 
the crossing, but have not measured it. It could not be made strong 
enough to resist an explosion. I think part of the explosion went through 
Davison's engine to the stables, but the main portion went along the 
north and south rolley-ways. The west end of the flue being open would 
not ease the violence of the explosion at the crossing. 

Thomas Emerson Forstery of Newcastle-upon-Tyne, said — I have 
been an extensive viewer of collieries thirty-eight years. I have been 
down tliis pit, and have examined it very minutely, with a view to 
ascertain where the explosion took place. There can be no doubt that 
the explosion took place in the flue of Davison's engine boiler. The 
cause was the damping of the fire with a large quantity of coals, and 
the damper being too closely put down, the distillation of gas from these 
coals oozed through underneath the damper, and filled the flues with 
explosive gas, too little air being allowed to pass to sweep it away as it 
was made. I think the flue had filled back from the top of the crossing 
on the north way to the damper, and then tailed back on the boiler fire and 
ignited; and then tlie gas between the damper and the boiler fire would 
back through the firehole doors and would set fire to the south-east 
stables. The larger portion of gas between the damper and the crossing 
would ignite at the same time, and the first thing it would do would be 
to blow down the crossing. It is quite clear the blast had gone in that 
direction, because the wall of the crossing on the east side of the north 
rolleyway was blown down, whilst that on the west side was left partially 
standing. It is quite impossible the gas could have been generated in 
the inbye workings and afterwards get into the flues. There is no other 
source, in my opinion, but the boiler fire firom which the gas could 
YoL. IX— Mabch, 1861. B 
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possibly come. In 1847 I was viewer at the Felling, when we had a 
similar explosion to this underground. I do not think there was any 
difference in the nature of the explosions, but that at the Felling caosed 
more damage. The flues there were about the same size as they are 
here. I built the flues in the East Minor Pit in the year 1826, when I 
was viewer for Hetton Colliery. I came as viewer to the Hetton 
Collieries in 1824, and was there until 1831, and I have been frequently 
down them since that time; and I think it is due to Mr. Daglish tesay, 
that the quantity of air going down, and the distribution of it, does him 
great credit, and has my unqualified approbation. And I further state, 
that with that circulation of air in this pit it is impossible that the returns 
can -ever be in a dangerous state. I would have considered the pit 
perfectly safe with a much less quantity of air. It is quite impossible 
the explosion can have been caused by gunpowder. If the men were 
killed at such distances with after-damp it would not surprise me, but I 
think they were killed by the concussion of the explosion. The effect of 
the after-damp would extend ftirther than the concussion would kill a 
man. If the air at the bottom of the pit was going north and south at 
the rate of eight to ten feet per second before the explosion took place, 
after the explosion had taken place, and its effects were going on, I have 
no doubt that the air would then be forced at the rate of from 80 to 100 
feet per second, and the consequence would be, the air would rush in and 
carry the after-damp with it, and so kill the men if then alive. That is 
the reason there is so much damage done to the roUeyway, The venti- 
lation at the Felling at the time of the explosion there was about 60,000 
cubic feet per minute, which would be a larger portion of air in pro- 
portion to the workings of the colliery than here. There were goaves 
in the Felling, but it was quite clear that it was not caused by fire-damp. 
The engine stood 700 yards from the bottom of the shaft, and the flue 
was level about 350 yards next the engine, and then rose about two 
inches to the yard to the upcast shaft — the engine being 600 yards from 
the upcast and 700 from the downcast. It had no ventilation except 
what it got from the boiler, which was twenty-eight feet long and six 
feet diameter. I cannot say. whether it was a wheel or a flash flue, but 
think the latter. The boiler was lifted out of its seat and all the steam 
pipes broken, and 100 yards of the flue was blown down. The flue 
there was two side walls, and there were flags over the top. The 
travelling-way was between the coal and the flue, but there was a brick 
wall next the coal on each side. I would suggest one way of preventing 
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these explodons— by putting the fires out The next is by keeping the 
damper sufficiently high for the current of air to sweep away the gas a» 
soon as made. And a third, by making an opening in the flue wall 
from the travelling road beyond the damper, and allowing a sufficient 
quantity of air to go in and so clear the gas away as made. It is my 
opinion that the gas could not ignite at the west ventilating furnace, 
and if it had igm'ted there, the west side of the crossing would have 
blown down instead of the east. Prom the evidence I have heard as to 
the ventilation previous to the explosion, I think tibe ventilation wa» 
quite sufficient, and that it occurred from circumstances that could not 
be foreseen. I do not consider the damage done so great as might have 
been expected independent of the burning of the stables and the sacrifice 
of lifij. The masonry of the crossing I consider perfectly strong enough 
for its purpose, as it has been there thirty-four years. 

jRichard Bieckels, of Bunker Hill Colliery, viewer to the Earl of 
Durham and others, said — I have been a viewer twenty-ti^-o years, and 
have had charge of extensive collieries. I was down this pit on the 
morning afler the explosion, and every means were used to save the 
lives of the men in the pit I have been down the pit, and through the 
flues, and have examined them four or five times, as weU as the neigh- 
bourhood of the shaft. The explosion had taken place in the flues at 
Davison's engine fire, from an accumulation of gas firom the fire to the 
crossing at the north rolleyway, which was generated from the coals put 
on the furnace fire in damping it, and which got into the flues underneath 
and at the sides of the damper. I think, whilst it was accumulating, it 
would* fill like a balloon, and tail back through or at the sides of the 
damper. It would ignite, and pass quietly on underneath, just behind 
the damper, and explode the gas inside the flue. I think it is barely 
possible for the gas to have been set on fire at the west ventilating^ 
furnaces. The gas could not have accumulated from the workings of 
the pit, or any other source, to be brought into the flue, than that I 
have named. With this ventilation there might have been gas in the 
goaves, but not any in the workings. I have not known of any explosion 
of this nature before ; but since this explosion I have heard of that at 
the Felling, but know nothing of it of my own knowledge. The venti- 
lation was amply sufficient for the safety of the men. I would have 
considered it safe with half the ventilation. I consider it the best 
ventilated pit I have ever seen. I know the Hetton Collieries well. 
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haying served my time there as a viewer &r four years, up to AxigoMt, 
1838. It is possible that it may often have been near an explosiaa 
during this length of time, and yet not happen. An explosion of this 
sort requires a certain combination of circumstances, at a certain time, 
to cause it, all the circumstances meeting together at the same moment 
of time. 

Oeorge WiUiam Southern, of Chilton Moor, viewer to the Mar- 
chioness of Londonderry, said — I have been a viewer fifteen years, and 
have had the management of extensive collieries. I have been down the 
Minor Pits, and have particularly examined them. My opinion is, the 
explosion took place in the flue of No. 3 boiler. There can be no doubt 
about it. The cause I believe to have been gas in the flue, from the 
boiler end to the north way crossing. It could not accumulate there 
from any of the workings of the pit, but had done so from the damping 
of the fire, the gas being generated from the coals used for that purpose. 
The gas had tailed back from the flue to the back of the boiler fire, and 
there ignited, and then communicated underneath the damper with the 
gas lodged between that point and the crossing ; and having blown out 
the crossing, and then meeting with a strong current of fire^ air, caused 
the explosion to be more violent, and to spread both north and south, 
and cause the damage done and the loss of life which has been described. 
I have had a good deal of experience with underground boilers, and it is 
usual to damp them. Before this explosion took place, I would not 
have feared damping the fires. Tliis explosion has altered my opinion 
as to the probability of an explosion. I now think it more probable tliat 
it might occur again. I do not think it necessary for tlie fires to be put 
out to })revent an explosion. I would think a door from the travelling 
way into the flue, in connection with the damper, could be constructed 
so as to let in a siipi)ly of fresh air when the fire was damped, so that 
the damper could not be put down without the door opening at the same 
time. I have flues underground in my management, but we have not 
ventilated them. It has not been general in the trade in this district to 
do so. I would only consider it necessary to ventilate them when the 
damper was down. If the damper had been liigh enough to let in a 
current of air to carry ofl" the gas as made, this explosion would not have 
occurred. I would not have expected the fireman to have left it further 
open tlian was sufficient to carry ofl" tlie smoke. The raising of the 
damper, more than suflicient to take off* the smoke, would blow up the 
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fire^ and make it bam bri^ter. The act of cooling down the flues bj 
the admiadon of firesh air might reduce the temperature in the flue, and 
make it more liable to explosion by that means than the other. 

Edward Sinclair said — I live at Durham, and have been a yiewer 
upwards of twenty-two years, and have had the management of extensive 
collieries, both in this district and in South Wales, and have seen and 
investigated many colliery explosions, and was down the pit when an 
explosion at Springwell took place, when thirty-seven men were killed, 
I think in the year 1838. I was down the Minor Pit on Saturday 
morning, and examined the parts. I think the explosion took place 
in the flue between Davison's engine boiler and the crossing in the 
north way, from gas collected in the flue between the damper and the 
crossing ; and, I think, when the boiler fire was damped down it would 
then be similar to an ordinary gas retort, and a constant distillation of 
the gases, fix)m the coal and coke composing the fire, would be collecting 
in the flue behind the damper. I imagine it tailed back, either below or 
at the sides of the damper, and had ignited at the boiler fire, conmiuni- 
cating that flame to the gas in the flues, and producing the explosion. 
I agree with some of the previous witnesses that the explosive force of 
the gas would be very much increased when the crossing over the north 
way was blown out, and I think there was quite sufficient force to cause 
the damage I have seen. I have never known an instance where the 
boiler flues were ventilated, but do not think there would be any danger 
in doing so. The air in the flue would be rarefied. By the sudden 
introduction of cold air, you might damage your flues, but not cause 
such An explosion as this. But it is, I think, very easy to warm the 
air by passing it over the boiler, before admitting it to the flues. It is 
uFual, both in this district and Wales and Scotland to damp the fires, 
and not to ventilate them. I do not know a flue ventilated in any other 
way than this was. I was down this pit previous to the explosion (about 
three years ago), and I considered it was then one of the best ventilated 
pits within my knowledge. 

Matthias DunUy of Newcastle-upon-Tyne, mine inspector from the 
Tyne to the Tweed, the northern district, said — I attend for Mr. Atkinson, 
the inspector of this district, in consequence of his illness. I have been 
fifty years a viewer. I have been down the East Minor Pit once since 
the explosion, and have examined it The explosion took place near to 
the damper in the flues, from gas accumulated there, generated bom coal 
used in damping the boiler fire, which had tailed back bom the flue 
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nndemeath the damper^ and become fired at the back part of the boiler 
fire^ or had formed an explosive current all the way to the west yentilating 
fiimaces^ and there taken fire. The gas could not have accumulated in 
the flue firom the workings of the pit. I was viewer of Hetton Colliery, 
in 1832^ and this engine and boiler was then working in the same 
manner as at the time of the explosion^ and I considered it perfectly 
safe. I do not think any thing could have been done by the parties in 
charge of this pit to avoid this explosion. I consider this is similar to 
the explosions of boilers which are so difficult to understand, and cannot 
satisfactorily be accounted for. I consider it a very peculiar case, and 
there must have been a peculiar combination of circumstances to have 
produced it So that if the flues were erected again in the same way as 
previous to this explosion, a similar one might not take place for very 
many years, or it might take place next week. Ventilation of the flues, 
I consider, desirable, and, I think; it could be done with advantage so 
as to prevent such an explosion occurring again. 

Joseph Dickentonj of Pendleton, near Manchester, mine inspector for 
the Manchester district, said — ^At the request of Mr. Atkinson, who is 
too ill to attend to the matter himself, and by the direction of the Home 
Secretary, I have attended this enquiry. I have been down the East 
and West Minor Pits, and have particularly examined them, and have 
no doubt there has been an explosion in the flue of Davison's boiler, at 
the part spoken to by the witnesses, between the boiler fire and the 
north crossing. I cannot say that I have clearly made my mind up 
fi^m what cause the explosion took place. If it has been from gas in 
that flue, and in the quantity described, it has been gas of a more 
violently explosive kind than any I have hitherto met with in coal mines. 
I have officially investigated upwards of a dozen explosions, and upwards 
of one hundred killing less than ten persons, and have never met with a 
case where the gas has been of so explosive a character as it seems to 
have been in this case, that is judging from the small quantity of gas 
which we have been able to trace out. Unless it was in a larger quantity 
than what that portion of the flue would contain, it could not be ordinary 
fire-damp. This is the only explosion I ever investigated without coming 
to a conclusion satisfoctory to my own mind. I do not think there is 
the slightest blame to attach to the viewer, or any party connected with 
the pit for this explosion ; for although every witness we could get has 
been examined and sifted, we have not been able to find that there was 
any ordinary fire-damp. I feel quite siu^ that if the explosion was in 
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the flue, it oould not have its full supply of air, and on knocking the 
crossing down, it got its requisite quantity firom the intake, and a fiirther 
explosion took place, and then it went right along the leveL 

The examination of Mr. Dickenson completed the evidence, and the 
Jury returned the following 

VereUet — "That the said John Greaves and twenty-one other persons, 
on the twentieth day of December, now last past, came to their deaths, 
in the East and West Minor Pits, Hetton Colliery, in the parish ward 
and county aforesaid, by an explosion of inflammable gas, accumulated 
in the flue leading from the boiler fire of Davison's engine to the upcast 
shafts which gas was not generated in the workings of the said pits." 
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CONSTEUCTION OF VENTILATING FURNACES. 



By Mr. JOHN DAGLISH. 



In considering the construction of ventilating furnaces, more especially 
in reference to the manner in which the supply of air is effected, the 
question seems capable of being divided into four general principles. 

The FIRST PRINCIPLE is as an open fire fed entirely with the return 
air. 

The SECOND PRINCIPLE is by contracting the area for the passage of 
the air over the fire, and forcing a larger quantity through the bars, thus 
supplying the incandescent fuel with a larger portion of oxygen in a 
given time, greatly increasing the quantity of coals consumed, and 
elevating the temperature in the furnace drift and upcast shaft, but at 
the same time increasing the drag of the mine with the contraction. 

One of these principles, or an intermediate modification, has hitherto 
been usually adopted in underground ventilating furnaces. 

It is, perhaps, impossible to lay down any general rule as to the 
proportionate area above and below the bars, and tliat of the side pas- 
sages, to produce the maximum effect, so much depends on the depth of 
the shaft, the velocity of the current, the size of the furnace, and the 
drag of the mine. 

Large fiimaces are usually fitted up with iron doors, which in some 
cases close entirely the space above the bars. These are shut partially 
or entirely, to meet the requirements of the mine. When it is necessary 
to raise the fire after being first lighted, or after cleaning, these doors 
are very useful in directing the current of air through the fire ; and as 
the current increases, owing to the increased temperature, they can be 
opened as required ; but the exact point at which the working value of 
the furnace is highest, can only be ascertained by actual experiment in 
each particular case. 

Vol. IX— March, 1861. b 
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The following experiment was made at Eppleton Colliery on this point ; 
and it will be observed that, not only was the air increased largely 
(9,450 cubic feet) in the Upper or Main Coal Seam, when all the Hutton 
Seam air was forced through the fiimace, but that this latter air also 
increased (9,240 cubic feet), owing to the increased temperature of the 
upcast shaft, caused by the consumption of double the quantity of coals. 
It will also be observed that, when all the doors were open, there was 
still a contraction of nearly 1-lOth of an inch of water pressure forcing 
the air through and over the fire, and that^ when the doors were shut, 
this amounted to 3-lOtbs. 
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JSaperments nutde at U^leUm CoUiery, nrith Furnace Boon aptn 
mid shut. Observations taken every ten minutes. 



D00B8 
OFXH. 



DOORS 
UXUT. 



T1-*. 


BlirtOSt SEAtt. 


VAnt COAL B£AJL 






1 i 


K 




^ d 


1 


a. 


1^ 

lis 


^t 




1 
1 














bKk 










Inch. 


»C** 




600 


740 


1-06 


777 


,.•- 


23 


880 


lOS 


024 


•• 




1*0 






'16 


730 


1*06 


766 


.... 


22 


860 


ro5 


892 


. . 




1*6 






•30 


730 


105 


766 


,*** 


SI 


860 


106 


892 


-p 




1*0 






•45 


720 


1-06 


756 


.-.. 


20 


840 


1^05 


8S3 i 


. . 




1-0 






700 


730 


105 


766 


..-p 


20 


850 


1^05 


803 


■ . 




10 






•IS 


720 


1-06 


766 


• • • • 


M 


860 


1-05 


wm 


. . 




-9 






■30 


746 


106 


782 


..., 


2-6 


850 ' 


1-05 


892 


-♦ 




M 






*4& 


730 


1-05 


766 


.... 


2-0 


860 


1-06 


892 


.* 




1*2 


6 




6^00 


730 


1*05 


766 


.<., 


20 
2 1 


860 


1-05 


903 


- 




1-2 
1*3 


. » 
42 

6 


Cwt*. 

= m 


731 


105 


767 


6t,360 


850 


J'Ofj 


892 


62,440 


800 


1 05 


840 


.... 


B60 


105 


90» 


.... 


06 


320 


1-06 


sei 


.... 


2-4 


000 


106 


945 


,*.. 


1*3 


7 




-30 


640 


1-05 


882 


.,-. 


24 


ODD 


105 


1039 


«... 


1-3 


8 




•45 


640^ 


1*05 


882 





2-6 


1050 


103 


E081 


.-,p 


1-3 


3 




10 00 


860 


1-06 


802 


.... 


25 


1000 


1*06 


1050 


.... 


13 


7 




15 


mo 


1-05 


924 


p... 


£■7 


1020 


l-O-S 


1050 


.4 . . 


1-3 


U 




"^ 


S7S 


1^06 


019 


.... \ 


27 


1040 


1^03 


1071 


.... 


1-3 


11 




-46 


870 


1*06 


913 


.... 


2-7 


10^^ 


10^ 


1050 


*.P* 


1-3, 


12 




1100 
I 


876 


1*05 


919 


<... 


>e 


1020 


1*03 


1060 


* « p 4 


1*3 


8 
78 


= 191 


653 


106 


895 


71,600 


088 


1*04 


1027 


71.890 


icreAw 


S * ^ m* 




0,210 








9.4^=^0 













Water Quage on Ir&n Door inta Furrmcc Drfft. 
•09 with all the doorH open* 
*18 with old furnace doon shut. 
*30 witli all the doon abut. 



134 

A similar experiment was made at Elemore Colliery; in tliiB case, 
with the doors open, the quantity in the Hutton Seam, in which the 
furnaces were placed, was 46,596 cubic feet, and in the Upper or Low- 
Main Seam 21,145, with a consumption of 6^ cwts. of coals; and with 
the doors shut, ^7, 77b cubic feet in the Hutton Seam, and 23,420 in 
the Low Main, and a consumption of double the quantity of coala. 
During the experiments the furnaces were not driven hard, but, as 
nearly as possible, an equal amount of fuel kept on the fire during the 
whole time. 
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ExperimenU made at EUmore Colliery^ wit\ Fwmaee Doors open 

and shut. 
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In cases where more than one seam is worked, or where the conents 
pass into the shaft at different points, by placing the iumace in that seam 
or current, which either from having^ tlie shortest run or other cause can 
bear the greatest resistance, and by passing the whole or greater part 
through the bars, a higher temperature can be obtained, without injury 
to this current, and yielding the full benefit to the other splits. 

At Eppleton Colliery the distance travelled by the air underground in 
the Lower or Hutton seam, is so much greater than in the Upper or Main 
Coal Seam, that a great contraction is required in the Upper Seam to 
apportion correctly the currents. Under these circumstances a furnace 
could have been placed in the Main Coal and a large portion of 
the air forced through the fire without injuring the ventilation of 
this seam. Advantage has been taken of this to feed the engine 
boiler fires with the return instead of fresh air; by this means the 
shaft resistance on the quantity of fresh air, which would otherwise 
have been required for this purpose, is saved. I would here men- 
tion, however, that a boiler fire does not yield equally good results 
as a ventilating power, with a well-arranged furnace. Not only is a 
very large portion of the heat of the former absorbed by the water in 
the boiler, a great portion of which is ultimately dissipated, but the 
cooling surface of the boiler prevents the proper combustion of the fuel, 
and large quantities of smoke are formed. Again, the action is very 
irregular, the firing being either very violent when steam is required, 
or, absolutely nil when the engine is not working, when generally 
Bpeakinf^, the dampers are closed so a& almost to stop combustion. 

The THIRD PRINCIPLE is bj feedinj^ the furnace with fresh air, which 
permits of a strong blast, without adding to the drag of the mine. As 
this method has been so fully and ably treated by Mr. Armstrong, in 
a recent paper, I will only mention what seems to me to be obstacles to 
its general adoption. 

First, — The great wear and tear consequent on the very high temi>er- 
ature in the furnace. 

Second. — When a strong blast is passed through incandescent iiiel 
and none over it a large portion of tlio carbon passtjs off as carbonic 
oxide, without combining with its maximum quantity of oxygen. 
Muspratt states the loss at the Alfreton Blast Furnaces to be 81 per cent. 
of the fuel consumed, and gives the following us an average analysis of 
the mixed gases i)absing off: — 
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Third. — In case of limited shaft room — that is when the quantity of 
air passing up an upcast shaft is already so large as to require a velocity 
of say thirty feet per second — the addition to it by admitting fresh air 
to the furnace, of any quantity not available for the special purposes of 
ventilation, is a serious question. For as this increased quantity will 
cause an increased resistance in the shaft, a proportionate increase of 
temperature will be required, which will not only necessitate a largely 
increased consumption of fuel, but will magnify one of the most serious 
objections to the use of the furnace at all, viz., the injurious action and 
efiects of the furnace vapour and fiimace heat, especially at elevated 
temperatures. 

There remains a fourth principle, or rather a modification of the 
second. This is to increase largely the area of fire grate, so as to afford 
extended surface for contact of oxygen with tlie incandescent fuel, with- 
out adding to the resistance. For it must be borne in mind that unless 
the air is brought into actual contact with the burning fuel or gases, it 
is valueless for the purpose of increasing or supporting combustion. 

If all the air is forced through the fire, a portion of the fiiel will pass 
off as carbonic oxide as before mentioned, also the drag of the mine 
will be greatly increased ; on the other hand, if too large a quantity of 
air is passed aver the fire^ its cooling powers will prevent the proper 
oxidation of the hydro-carbon gases, which requires a high temperature, 
and the formation of smoke will detract from the full value of the coal 
used, further combustion will be feeble, and a high temperature in the 
shaft will not be attained. By having a large surface of fire grate, and 
using a thin fire, thus reducing the resistance, and by allowing such a 
quantity of air to pass over the fire as is just sufficient thoroughly to 
saturate the resultant gases with oxygen, and cause perfect combustion 
without reducing the temperature, the maximum effect will be obtained. 
A furnace on this principle has been erected at Eppleton Colliery, and has 
given very satisfactory results. It is twenty-six feet long by six feet wide 
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(one-hundred and fifty-six square feet), and, as will be seen on the accomrl 
panying plan, all the air which passes over the fire, passes along 1 
entire length of twentv-six feet, thus supplying the oxygen ne 
for the consumption of the gases at an elevated temperature, 
consequently, preventing the formation of smoke. 
Tlie advantages offered by this form of furnace, are : — 
1. — Economy of construction, 

2. — Elasticity of action, — One, two, or more fires can be in operati 
togetlier. 

3. — Continvance of action, — Tliere being no check when cleaning i 
in ordinary furnaces, this being always in operation by moving the fiif] 
from one end. 

4. — Consumption of smole. 

5. — Absence of radiated heatj and coolness of passages, &c., near;j 
furnace. 

g. — Capability of extension to any size, to meet the requirements ( 
the mine. 

There can be little doubt that the best position of the furnace, as •? 
ventilating power, is as near the bottom of the upcast as possible ; but^ J 
when the shafl contains any wooden material, especially brattice or* 
guides, it is necessary to place it at such a distance as to remove all 
possibility of any sparks reaching the shaft If this is done by sinking 
a staple at the furnace, some distance upwards, and connecting it at the 
top by a drift with the shafl, there will be little loss of ventilating power. 
It is necessary, however, to take into consideration the possibility of 
wood becoming inflamed without actual contact with ignited matter. 
At a colliery in this district, the furnace, which is in the Hutton Seam, 
is })ljiced close to the bottom of a staple sunk up to the Main Coal, a dis- 
tance of thirty fatlioms, and connected at the top by a drift of twenty- 
five yards with the upcast. Frequent observations have been made to 
detect sparks at the top of this staple, when the furnace was hard driven, 
and portions of tar-barrels have been placed on the fire and then stirred 
to make the sparks pass freely off, and none could ever be observed at 
the top J but tlie fine dust in the drift into the upcast, wherever it 
could accumulate to a depth of a few inches, was always red hot 
Again, during the recent fire in Hetton Colliery, resulting from the 
explosion, a wood stopjnng was built across the wagonway in which the 
fire was ; this was so warped and injured by tlie great heat that a brick 
stopping was built in behind it, and shortly afler this was done the wood 






^^ 



i*'3^::r^.^:C 



>r24VoL 9 




^^ 



I - 



'^)rm^yim. 




189 

stopping took fire^ although it was 100 yards from the fire in the coal. 
Further^ the soot adhering to the sides^ or lodging on ledges, is frequently 
observed to be on fire in upcast shafts, where a high temperature is kept up. 
This militates against another advantage ofiered by feeding tlie furnace 
with fresh air. It is a question for very serious consideration whether, 
knowing tlie liability of fire in upcast shafts, it is advisable to pass the 
return air into the shaft without passing over the ftimace — ^whether this 
supposed security might not lead to allowing the return to be charged 
with gas to an extent which could not be allowed if it had to pass over 
the ftimace, and the same amount of fresh air which would be required 
in the former case to feed the ftirnace, might, in the latter case, be made 
available for ftirtlier diluting the return air. 

But whilst allowing the advantage offered by placing the ftimace 
close to the bottom of the upcast shaft, as the best means of attaining 
the maximum effect ft^m a given quantity of coal, there are also advan- 
tages of another kind attained by placing the ftimace at some distance. 
Wh^n the ftimace is in the first position, and the upcast shaft is wet, as, 
for instance, in a bratticed shaft, where it is absolutely necessary to allow 
a quantity of water to pass down— on occasions when tlie shaft requires 
repairs, and the ftimace is put out, or damped down sufficiently to enable 
tlie men to work, then there is very little reserved heat, and the tempera- 
ture falls rapidly. The ventilating power of a fumace so placed and 
circumstanced ceases almost with its action; whilst in cases where a 
quantity of heat is conserved in a considerable length of furnace drifl, 
dry staple, or engine flue, not only does heat continue to be given off for 
a considerable time after the fumace is put out, but, during its active 
state, the ventilating pressure is less fluctuating. 

The annexed diagrams of ventilating pressures, as recorded by the 
water gauge, will shew this : — 

A. is a water gauge diagram, taken every hour for one week, in a 
bratticed upcast shaft where a large quantity of water was conducted 
down the brattice and slides. It will be observed, that every night fi^m 
ten to eleven, the water-gauge fell rapidly during the time that the men 
were engaged in examining the shafl, and, that on the "Pay Saturday" 
when repairs were being executed, the pressure fell rapidly to about -fj^ 
at which it remained pretty regular, this being little above the natural 
ventilation of the mine. 

B. and C. are water-gauge diagrams of Eppleton and Elemore 
Collieries, at both of which there are considerable lengths of engine flue. 
Vol. IX.— Mabch, 1861. t 
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It will be observed that the ventilating pressure is almost constant and 
steady^ and^ that when the shaft was being repaired on the ''Pay 
Saturday" (B.) the pressure fell slowly and gradiudly. 

At Eppleton Colliery, after the furnaces and engine boiler fires had 
been out above a month, the temperature in the coolers or travelling 
ways on each side of the flue was 104^, and during the whole of this 
time from 5,000 to 10,000 cubic feet per minute had been passing along. 
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GENERAL MEETING, THURSDAY, APRIL 18, 1861, IN THE ROOMS OP 
THE INSTITUTE, WE3TGATE STREET, NEWCASTLE-UPON-TYNB. 

Nicholas Wood, Esq., President of the Institute, in the Chair. 



The Secretary having read the minutes of the Council meetings of 
the 6th and 18th inst., 

The President said, relative to the Birmingham meeting, it had 
been thought advisable that Mr. Woodhouse, Mr. Blackwell, Mr. Smith, 
Mr. Binns, Mr. Matthews, and Mr. Marshall, being resident in the 
Midland district, should be added to the committee. He (the President) 
had met some of these gentlemen in London last week, when they 
agreed to act on the committee. Mr. Smith stated that he would be 
very glad to light up the caverns under Dudley Castle, which would be 
a very great treat indeed, exceeding even a visit to the far-famed caves 
of Kentucky. — The next subject on the minutes of the Council was in 
reference to the interview with Dr. Charlton and the deputation firom 
the Natural History Society. The meeting would no doubt approve ot 
what the Council proposed, which was, that the Institute would be glad 
to coSperate with the Natural History Society to have a joint museum, 
each Society, however, keeping its own property distinct, but having the 
specimens so arranged that the public might see them to the best advan- 
tage. The Institute would thus save the expense of having a curator. 
The Council proposed to appoint a committee to cooperate with ^ 
committee of the Natural History Society, to make the necessary 
arrangements. 

Mr. Berkley asked if it were possible to get a distinct room or part 
of a room, so as to prevent the two museums being mixed together. 
Vol. IX.— April, 1861. u 
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Mr. Hall said^ they might very easily connect their own room with 
that of the Natural History Society by a platform. 

The President said, they might give instructions to the committee 
to keep in view the principle of securing to the Institute the specimens 
as their property, by keeping them distinct from the specimens of the 
Natural History Society, and that, he considered, would be all that was 
requisite. 

The following resolution was then adopted unanimously : — '* That a 
committee be appointed to confer with the committee of the Natural 
History Society, for the purpose of making some arrangements for the 
mutual exhibition of the specimens, minerals, models, &c,, of each Insti- 
tute, that the committee report to the Institute the result of their 
conference; and that the President, with Messrs. Reid, Daglish^ and 
Berkley, form such committee." 

The following gentlemen were then elected members of the Institute :— • 
Mr. T. H. Murray, Chester-le-Street ; Mr. Philip Matthews, Leasowes, 
Birmingham ; and Mr. Archibald Hood, Whitehill Colliery, Lasswade, 
by Edinburgh. 

The President said it was his painful duty to communicate to them 
the irreparable loss which the Institute had sustained in the death of one 
of their Vice-Presidents, the late Mr. Thos. John Taylor. It was unne- 
cessary for him to say one word as to the services which that gentleman 
had rendered to the Institute, and the loss which not only they, but 
every individual member of the Coal Trade had sustained by his death. 
It had been his intention, as it was in the case of the late Mr. R. 
Stephenson and Mr. Locke, to have said a few words on Mr. Taylor's 
career in life, and more particularly what he had done for this Institute, 
and for the Coal Trade at large ; he had not, however, had time to do 
so before this meeting, but he hoped at the June meeting to lay before 
them a few observations on the services of one to whom the Institute 
owed such a deep debt of gratitude. 

DISCUSSION ON MR. WATSON'S PAPER. 

Mr. Watson said, since our last general meeting I have made some 
few experiments upon one of the blocks similar to those now before you, 
which are as follow : — 

The dimensions of one block is twenty-four inches long, twelve inches 
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high, and ten inches thick, weighing 1 cwt. 3 qrs. 7 lbs., which I placed 
in a drying stove heated to 250 degrees, for the puq)ose of ascertaining 
what change it might undergo, having had an impression that it might 
expand and crack. After having been in that temperature six hours, 

I had it drawn out and gauged again, but was unable to detect anj 
alteration in its dimensions, or in any way affected from the extra tem- 
perature to which it was exposed, which certainly is so far in favour of 
cement over iron, which is known to be very susceptible to change of 
temperature. 

Other experiments I made with three small blocks, now produced, 
weighing respectively 15 oz. 6^ drachms, 15 oz. 6 drachms, and 15 oz. 

I I drachm, in solutions, for the purpose of trying the effect upon the 
composition, and ascertaining what loss (if any) there might arise. 
The results are as follow : — 



80LCTXOX8. 
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Iron rust ••••.•••••••• 
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96 
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15 6 

15 1| 
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OS. diach. 

15 4 
15 4 
15 1 
1-440 


1-782 
1-587 
0-407 
2-64 


1 lb. pyrites, or coal brasses, to pint of do. 
Sulphuric acid, 1 to 2 of water 



I shall be glad if, from the above results, any discussion may be 
brought about that may tend to the adoption of improvements in the 
better securing of mining property generally. 

In laying down floors in workmen's cottages, cement would, I am of 
opinion, be preferable to what is generally used, viz., bricks or flags. 
The cost is equally as cheap, and certainly more durable ; being (as 
previously stated) impervious to water, it naturally will preclude the 
damp below rising up through the floor, to the injury of the health of 
the occupant, particularly where the dwellings are placed in a low 
situation. From its hard qualifications, rats or mice are unable to make 
their way through it, consequently such application to a damp cellar or 
pantry would be a complete preventative attained at a small cost 



Mr. Johnson then read the following supplementary paper on the 
subject, saying that one of the properties of the cement was its power of 
not expanding by the degree of heat to which it would be subjected in 
coal mine shafts : — 
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For some years I have thought that Portland cement might be jadi- 
oiouslj and advantageously employed in the formation of segmental 
walling stones for lining the shafts of coal and other mines. This idea 
was founded on the knowledge of the superiority of cement, in some 
particulars at least, as compared with the ordinary building stone. 

My notion was, that the cement stones should be used in such situa- 
tions where quarried stones are usually employed. Were this only to 
be carried out in the formation of new shafts or in the alteration of old 
ones, I have reason to believe that such works, so constructed, would 
give great satisfaction to all concerned in them, by reason of their 
soundness and durability. 

The following sketch is intended to represent three blocks in position, 
moulded to suit a shaft of 14 feet in diameter. Each of these blocks 
have a piece of bent iron cast in the upper side, whereby it can be safely 
attached to a pulley rope, and conveniently lowered into its place. Each 
of these masses weighs a little more than one cwt. 




Mr. Watson, however, with whom I have had some conversation on 
the subject, and whose greater knowledge of the appliances necessary in 
mining operations generally, qualifies him to form an opinion, conceived 
the original idea that, in addition to what I suggest, the cement blocks 
would be of great use in superseding iron tubbing. That some material 
for this purpose is at the present time a desideratum, is apparent to all 
who take even the most superficial interest in this subject. 

As Mr. Watson's paper is to be discussed at this meeting, I thought 
it would, perhaps, in some measure assist in forming data for observa- 
tions, if I gave in this supplementary paper an account of a few experi- 
ments, together with their results, which I have made and ascertained, 
for the purpose of proving the fact above stated, that in some respects 
cement is superior to stone. 

First, in its greater density, and consequent lesser porosity. 

I made cubes of one inch, both of cement and of the soundest kind of 
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building stone. These were accurately weighed and immersed in water, 
and remained there until all minute surrounding air bubbles had dis- 
appeared. The pieces were then taken out of the water, the surface 
water removed with a cloth, and then re-weighed. The results were as 
follow :~^ • 

8ton«. Cement. 

Orains. Ondna. 

After immeraion 506*8 .... 499*1 

Before „ 481* .... 496 3 

258 2-8 

By which it appears that the stone had absorbed 5*36 per cent., whilst 
the cement had taken up only 066 per cent. This property of non- 
absorbence appears to me to be exceedingly important, as giving greater 
durability ; for it is a well-known fact that many of the building stones 
become disintegrated, in consequence of moisture entering the pores, 
which subsequent frost converts into ice in winter, causing rupture by 
expansion. 

It is true that, in mines where the temperature is, as I suppose, always 
above freezing point, disintegration cannot take place from this cause ; 
yet non-porosity of material employed here is an advantage in other 
respects, inasmuch as mineral waters cannot permeate the substance, 
thereby confining their action to the surface. 

Second, the property possessed by cement of resisting pressure. 

Cubes of one inch, both of stone and cement, were made, and placed 
under a crushing lever. The stone was crushed to powder with a pres- 
sure of seventeen cwts. The cement cubes, which had been moulded 
only a few days, bore a pressure of twenty-one cwts., and would have 
borne a great deal more had the trial been postponed to give them 
greater age. It is evident, therefore, that the blocks are capable of 
sustaining a pressure in any direction of more than 2000 lbs. on the 
square inch — considerably more than can be sustained by natural stone. 
This property also must recommend it for mining purposes, where weight 
and pressure come into play. 

Third, I notice its power to resist strain. The particles of which the 
cement is composed are held together by the force of chemical attraction 
in a remarkable manner, and this property seems to increase with age. 
The following experiment will show the comparative merits of stone and 
cement in this respect. Notched bricks, as shown in sketch No. 1., 
were made both of the former and latter material. These were put into 
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iron cramps (sketch No. 2)^ and suspended in such a manner as that the. 
strain should be applied to the central section of IJ x IJ, or area of two 
and a quarter square inches. 

No 2. 



^ 



No. 1. 




A 



l840iLs 



The stone broke with 560 lbs. suspended to it : the cement required 
no less a weight than 1340 lbs. to tear it asunder. 

Stone • • - - 248 lbs. per square inch. 
Cement - - - 595 „ „ „ 

Another property possessed by the cement is that of hydraulicity, or 
its power to resist the solvent action of water. These cubes were 
immersed in water immediately after having been made, and so far from 
that liquid dissolving them, or acting injuriously in any other way, it 
tended only to harden them. All persons who have paid attention to 
this subject, are aware that the Portland cement becomes a great deal 
harder by being exposed to damp or wet situations. This was proved 
on a large scale at the harbour works at Dover and at Alderney, where 
blocks from three to four tons w^eight were made, composed of from seven 
to eight parts of shingle and rubble stone to one part of cement, and 
these blocks were exposed for the space of two years to the constant 
action of the sea, and the only effect produced was that of induration. 
The same thing was done at the harbour works at Cherbourg, and with 
the same satisfactory results. This property, therefore, of perfectly 
resisting the chemical and mechanical action of water, I think, renders 
Portland cement preeminently suitable for mining works, where this 
element has to be contended with. 
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Portland cement is also capable of resisting alternations of temperature 
through a very considerable range — ^from the most severe frost to 420 
degrees of Fahrenheit. I cannot say how much farther ; but I have put 
it to this test : — By placing bricks made of it into a suitable oven, having 
an opening through the top into which a chemical thermometer was 
fixed, the mercury stood at 420 degrees for several hours. The bricks 
were then brought out suddenly into an atmosphere of 60 degrees 
without sustaining the least injury. One of the large segments, also, as 
sketched at the beginning of this paper, was introduced into a large 
drying oven at a temperature of 250 degrees, and remained there several 
hours for the purpose of ascertaining whether or not contraction or 
expansion to any extent would be produced. To arrive at a proper 
conclusion on this point, suitable iron gauges were made, indicating the 
exact length, breadth, and thickness of the block. These were applied 
before putting the block into the chamber. Afler it had been there 
several hours, and, consequently, exceedingly hot, and again when 
withdrawn and thoroughly cooled, under all these circumstances, no 
appreciable difference in the size could be detected, and the soundness of 
the mass was not in the slightest degree interfered with. 

Taking the.se matters into consideration, I cannot help thinking that 
gentlemen having the conducting of mining operations under their 
superintendence, will come to the conclusion that, at least, the matter is 
worthy of being submitted to the test of actual experiment, practically 
and on a large scale ; the more so, when they consider that it is now 
the custom to line iron ships with this material, in order to preserve the 
rivets and plates from the action of bilge water or other matters that 
may proceed from cargo, such as molasses, &c. The lower reservoirs of 
gasometers, which were originally made of iron, are now chiefly con- 
structed of this material. 

The President inquired if, in the experiment, there was no expan- 
sion whatever. 

Mr. Johnson said, it was not perceptible to the gauges. 

Mr. Watson said, he tried them with hoop iron, and marked them as 
accurately as he could. 

Mr. Daolish said, he was afraid there was not a sufficiently large 
8ur£EU^ to detect the expansion. They had a higher temperature than 
400 degrees in an upcast shaft. 

Mr. Watson said he would get a larger piece — ^four or five times the 
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size — and submit it to a more severe heat^ and ascertain the &et 
indisputably. 

The President said^ the cement mighty perhaps^ form a substitats 
for stone^ but it was another matter to substitute it for iron tubbing in 
shafts. As he understood the mode of using the blocks, it was not 
intended to wedge the joints, but to bed them, by means of the samA 
cement, in the ordinary manner. In that case, very much depended on 
the material always presenting precisely the same dimensions. If there 
was any contraction or expansion whatever, it would loosen the joints, 
and would thus become useless as tubbing. 

Mr. Watson said, there were no joints in it : it formed one mass 
when properly bedded. 

The President said, he was afraid that would not meet the objection, 
because there would be a larger area to operate on, by the expansion or 
contraction. 

Mr. Bell said, he apprehended there would be a much greater diffi- 
culty than the purely mechanical one, and that was the chemical. It 
was evidently an earthy matter. It was probably not sulphate of lime, 
if it had been decomposed by sulphuric acid. It must be a compound of 
lime and some other substance, held together by some force which was 
less powerful than that which existed between sulphuric acid and lime. 
All other compounds of lime, with one exception, possibly were liable 
to decomposition from sulphurous acid. This exception was oxalate of 
lime ; and he was afraid oxalic acid was too precious to be used in the 
composition of Portland cement. The result would be this, that in the 
upcast shaft, by reason of the temperature and the presence of moisture, 
the cement would ultimately be converted into sulphate of lime. lie did 
not know how this cement was composed, but he knew that from 400 to 
600 parts of water were capable of dissolving one part of sulphate of 
lime or plaster of Paris. However effectual Portland cement might 
be in the beginning, he had had too much experience as to the exposure 
of lime and its compounds to the action of decomposing agents, to believe 
that it could be of any utility as a substitute for tubbing. 

Tlie President — Mr. Watson admitted that, on putting it into 
sulphuric acid, two per cent, was dissolved in ninety-six hours. 

Mr. Bell — Then, if two per cent, went in ninety-six hours, how soon 
would the whole of it be dissolved ? 

The President — They knew from experience that the water running 
down a shaft was highly sulphureous, and probably at a temperature of 
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150 or 200 degrees ; so that, he feared^ the cement would ultimately be 
dissolved. He thought it might be useful as a substitute for stone in 
downcast shafts. 

Mr. Bbll said, nothing was more fallacious than to suppose that, by 
a single experiment, they could determine the action of these materials on 
one another. He instanced, as a case in point, a trial he had made of 
brick instead of lead as a surface for apparatus connected with sulphuric 
chambers. From certain experiments he was led to think that brick 
would resist the action of the acid ; but all the conditions were not ascer- 
tained till the apparatus was erected, and in three months the whole thing 
was about their ears. 

Mr. Atkinson observed, that 2000 lbs. to the square inch was stated 
as the crushing force. In a pit of fourteen feet in diameter, 100 fathoms 
of water pressure would crush blocks eleven inches thick, so that at the 
very least it should be three feet on the bed under such conditions. 

Mr. Johnson inquired what was the resisting force of cast iron ? 

Mr. Atkinson — 82,000 lbs. to the square inch, for the weakest, and 
145,000 lbs. for the strongest kinds of iron. 

The President said, it appeared to him it could only be applied with 
moderate degrees of pressure, and as a substitute for stone. 

Mr. Johnson remarked, that he had not himself proposed substituting 
it for iron tubbing. 

Mr, Dunn — Suppose it were to leak ? 

Mr. Johnson — You must wedge it, as you do with iron tubbing. 

Mr. Daolish was afraid it would not stand wedging. 

The President — Mr. Reid had mentioned, in the original discussion, 
that similar material was used in Prussia to tub back water. His (tlie 
President's) knowledge of the use of cement in that country was, that it 
was confined to very small depths. It was used in passing through the 
tertiary strata above the coal measures, extending from ten to about 
twenty fathoms in depth from tlie surface, and was very tliick. 

Mr. Reid — Wherever walling was used in Prussia, it was cement. 
His assumption was, that the water tank trass of the Rhine was the 
same as this. It was laid twenty-two inches thick. 

DISCUSSION ON MR. ARMSTRONG'S PAPER. 
The President expressed regret that Mr. Armstrong was not present 
Mr. Berkley said, Mr. Greenwell, who could not be present, had 
sent a few remarks on Mr. Armstrong s paper^ which he would read. 
Vol. IX.— April, 1801. w 
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Pa^ 75. — Furnaces, as generally constructed, are capable of at least 
one great improvement) namely, in the area over the bridge at the far- 
nace back. It is clear that if the bars from front to back are laid level, 
and that if the roof of the frirnace from front to back is also level, the 
area of the passage at the back of the frirnace must be diminished from 
what it is at the front, by whatever the area of the bridge is above the 
level of the bars. 

In order, therefore, to have the same space above the bridge that there 
is at the front of the furnace, the roof should rise from front to back, as 
much as the height of the bridge above the bars, thus : — 




Page 77 f III. — I submit that if it be desirable to overcome the diffi- 
culty previously referred to (" in cases of sudden emergency"), of looking^ 
to a ftimace, under ordinary conditions, for any material augmentation of 
its power, the fii'st of the true principles for securing the most efficient 
action of a furnace is not to maintain as high a temperature as possible 
in the upcast shaft, but to have the means, in such cases, of as suddenly 
raising the temperature of the shaft, in order to meet the necessity of 
the case. 

Page 78. — I do not think that " when the upcast is but one section 
of a large and single pit," it is necessary or even advisable that the brat- 
tice alluded to should be of wood, nor consequently that, on this account, 
it should be absolutely necessary that the furnace should be set back. 
It is very easy to construct a brattice of brick, the adoption of which 
plan would, as an additional recommendation to it, have prevented many 
accidents, some attended by fatal consequences. The writer has recently 
completed one of l!20 fathoms in a 10 J feet pit, the thickness of the work 
being four and a half inches. In this case tliere are oak buntings at 
every six feet, nine inches deep and four and a half inches thick, set 
edgwise, with a stringing down each angle, composed of half of a nine- 
inch batten. The pit is walled with brick from top to bottom. 
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If the oak of the bunting be objected to, thej may be made of cast 
iron^ and set farther apart, although the object of these buntings is more 
to tie the work tlian to carry the work. 

If, as hereafter referred to, iron be inapplicable, arches in the brick- 
work may be turned at intervals (though thus the advantage of the tie 
is lost), except it be in the case of quarter bratticing. 

The lower part of the brattice should be constructed with fire-brick. 

The proximity of a furnace to a drawing shaft is, however, objec- 
tionable in another point of view, on account of its action on the guides 
and ropes, although, since the introduction of wire for these purposes, 
the objection (as stated farther on in the text) loses much of its force. 

It should also be remembered that, with a ])rick brattice, " the water 
which is distributed over the surface of the brattice" is no longer required 
to be so distributed, and consequently will cease to be scattered over the 
area of the shaft, and to counteract the upward draught and rob it of its 
heat; and, moreover, a brick brattice, set with perforated bricks and 
cement or good lime, can be put in without any of those numerous 
crevices which let in the cold air. 

If an objection be taken to the thickness of four and a half inches, a 
brick brattice may be put in six inches thick with bricks made specially, 
or nine inches with common-sized bricks ; and as to the depth of pit 
where it is applicable, I am acquainted \idth an instance of its use, 
without buntings but with arches, in a pit t?4:0 fathoms in depth. 

Page 7S, — Tlie full cause of tlie rapid loss of temperature in upcast 
shafts has not, I think, ever been clearly shown ; and I merely throw it 
out as an idea, that all the temperature possessed either by air or any- 
thing else at any given time, may simply be due to a development of its 
owa latent heat, consequent upon some exciting cause. 

Page 79. — I am unable to see how " a malleable iron brattice, built 
of plates, rivetted boiler fashion, Jbc," is compatible with " the destruc- 
tive action upon all the metal exposed in the pit;" and I should also fear 
that the conducting power of the sheet iron brattice would operate much 
against the high temperature of the upcast column, previously so properly 
insisted on by the author of the paper under discussion. 

Page 79. — The setting back of the shaft tubbing, so as to allow of a 
lining of fire-brick, is now frequently adopted, and is most advisable in 
upcast shafb. I question, however, whether the action of the furnace 
upon the tubbing is attributable to temperature : I rather incline to the 
supposition that it is tlie sulphurous acid from the coal burnt, and 
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therefore tliink tliat the introduction of the iumace staple as regturds the 
tubbing" (supj>osed to be in the jnt only towards the top), would be of 
little use. 

Pages 80 and 81. — The plan of feeding furnaces with fresh air, espe- 
cially in fiery colHeries, is gradually gaining ground, and in order to do 
this most efficiently, the desideratum is to send into the upcast shaft a 
small quantity of air at a high temperature. 

It occurs to me that, instead of this ])assing over or through a fiimace 
of ordinary dimensions, and thence into the large upcast beneath the 
exit of the return air into the shaft, the application of three or four small 
wind furnaces, kept at a heat sufficient to melt metal, might be a suitable 
mode of application ; and I would propose tliat, instead of the air passing 
direct into the upcast, it should pass up a small staple or chimney, so 
limited as to allow the air in its hott^t possible state to pass into the 
return current immediately before passing into the shaft. These furnaces 
should be fed with coke. 

I draw this idea from Mr. Armstrong's description of Mr. Greener's 
furnaces at Pemberton. 

Mr. Atkinson also submitted some remarks in writing, ^hich were 
as follow : — 

At pag(? 81, Mr. Armstrong states, "With a furnace of these small 
dimensions, tli(» maximum consumption u])on the old pLin was four tons 
of coal in the twenty-four hours ; wliilst tlie siin]»le introduction of fresh 
air throujrh a small pipe with retaining do(»rs, required seven tons to 
support the waste of coal, with an ini])rovement besides in the working" 
current of per cent. u])on equal quantities of fuel." I would remark 
in general that, other tilings being the same, the only mode in which 
a current of fresh air, taken directly from the shaft to a ventilating 
fiu-nace, can possibly have the effect of causing an adtlitional ([uan- 
tity of air to pass through the working's, must be by causing an 
increiised consumption of fuel ; and, from the well-known laws of venti- 
lation, this increase of fuel must be in a proportion somewhat higher than 
the cubes of the quantities of air going through the workings of the 
mine bi'fore antl after the use of such fresh air respectively ; because if 
even the increased <iuantity of air passing through the workings arose 
soleb' from the harder firing of the furnace, the increase should be in the 
proportion of the cubes of the product of the quantities of air circulating, 
multii>lied by tlie volume of a given weight of air in the tqjcast shaft ; 
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which of itself is a ratio higher than the mere cubes of the quan- 
tities ; and this ratio would, to some degree, be enhanced by the greater 
per centage of heat lost by cooling, when the increased quantity of air 
circulated from an increased upcast temperature. But in the case of 
feeding the furnace with fresh air, the necessary increase of fuel con- 
sumed must be in a still higher ratio than tliat just indicated, inasmuch 
as there is the fresh air to heat to the same extent as the air that passes 
through the workings, and the entire quantity of air is to heat to the 
additional extent rec|uired on account of die additional friction that has 
to be overcome owing to the passage of the fresh air in the shafts^ 
and in the direct passage between them. 

It viayj therefore^ he regarded us certain, that any given quantity of 
fuel will cause a greater current of air through the workings, when such 
fuel is consumed by tJie return air, than wlien it is either partially or 
altogether consumed hy fresh air not going into the workings. 

In the case of Gawber Hall Colliery, as mentioned in Mr. Armstrong's 
paper, there appears to be some considerable mistake as to the relative 
quantities of fuel consuuied before and af^er employing the fresh air. 

I think tliere is a much higher degree of verisimilitude about 
the statement that is given on this head in reference to the quantity 
consumed after^ than to that consumed before the use of fresh air; 
and if we adopt it as correct, it is easy to perceive that the quan- 
tity given as having been consumed before the use of fresh air 
must be far from being so. After the use of fresh air, we have 
25,000 feet of air passing through the workings, and 2500 feet 
additional passing directly to the furnace and upcast shafl, with a con- 
sumption of 10-889 lbs. of coal f>er minute. Taking, under these 
circumstances, 1*5 inches of water giiuge as the resistance offei^ed by the 
workings only, and assuming the average downcast temperature at 52 
degi'ees, it would require tlie upcast temperature to have been 220 degrees 
to create this pressure aloae, apart from the additional temj>erature 
required to overcome the friction in tlie shtitls, and in an}" passages lying 
on the outbye side of the point where this water gauge was observed. 
And if we assume the return air to have had a temperature of 60 degrees^ 
this alone would require 220 — 60 = 160 degrees of heat to be imparted 
to 25,000 feet of return, and 220 — 52 = 168 degrees to 2500 feet of 
fresh air each minute. 

Supposing the barometer in the mine to stand at 305 inches, and the ^ 
return air to Iw saturated with vapour, the fresh air being taken as free 
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from hygrometrical moisture^ we have 1915-15 lbs. of return air mixed 
with 20'55 lbs. of vapour per minute ; and taking the specific heat of 
dry air at -238, and that of vapour of water at '475 to that of water as 1, 
it would require the fiirnace to give out 82,397 units of heat per minute 
to create this temperature in the shaft, in addition to the heat lost by 
cooling in the shaft. But 10'889 lbs. of coal, taken at 14,000 units of 
heat per lb., would yield 152,446 units of heat, so that upwards of 
64 per cent, of the heat given out by the coals is preserved in the shaft^ 
besides a ftirther per centage due to tlie pressure overcoming the shaft 
friction, which is not allowed for in these calculations, there being no 
data given from which to ascertain its amount; and since we have a 
prevailing temperature in the upcast shaft, showing that the loss by 
cooling is considerably less than 46 per cent., we may fairly assume the 
consumption of coal to have been stated correctly as being seven tons 
per twenty-four hours, or 10*889 lbs. per minute during the time when 
2500 feet of fresh, and 25,000 feet of return air went up the upcast 
shaft. 

If, therefore, we assume the larger quantity of coal to be correctly 
stated at seven tons per hour, or 10*889 lbs. per minute, and if we 
decrease this only in the ratio of the cubes of the quantities of air, 25,000 
and 13,000 feet per minute, respectively, we only get a consumption of 
1*531 lbs. per minute, or of 2204 lbs., or less than a ton per hour, instead 
of four tons per hour, as stated in the paper; but even this quantity 
is too high, because it takes no notice of the increased shaft friction due 
to the increased volume of any given weight of air in tlie upcast shaft 
at the higher, as compared with the lower quantity of air; nor of 
the heat due to the fresh air, nor yet to the probably higher per centage 
lost by cooling with tlie higlier, compared with that lost with the lower 
upcast temperature. So that the increased quantity of air obtained by 
the use of the fresh air current must have been attended with a consump- 
tion of at least seven times the quantity of coals, in lieu of only one-and- 
three-quarter times, as given in the paper ; or, on the other hand, it 
must have resulted in a great measure from changes in the ventilating 
arrangements, or enlargement of the airways in the workings of the 
mine ; otherwise there must have been some mistake as to the amount 
of increase obtained by the use of fresh air. Perhaps the consumption 
wBsJour tubs, and not four tons, per twenty-four hours, as given in the 
paper. 

By a similar rule, the fuel at Pemberton Colliery should have increased 



in the ratio of about one-and-a-half^ to increase the air from 57^436 to 
65^400 feet per minute, apart from the heat required by the fresh air ; 
but it is only stated to have been increased in the ratio of about 13 to 16. 

The increase obtained at Elemore and Eppleton Collieries by closings 
the furnace doors, as given in Mr. Daglish's paper, show plainly enough 
that the consumption of coals increased in a ratio higher than the cubes 
of the quantities of air, even afler allowing for the increase of resistance 
arising from closing the furnace doors. 

I am of opinion that it is more economical to obtain any given 
amount of ventilation from furnace action, by employing a suitable 
furnace, and allowing the return air from the workings to pass over 
it, than by the employment of fresh air, either partially or totally, 
to feed the furnace. At the same time, it must be admitted that there 
are cases where it is attended with danger to pass the return air over a 
furnace, and perhaps others where it is so vitiated as to render it unfit 
to support a sufficiently energetic combustion ; and in either of these 
cases it may become desirable to use more or less fresh air, either alone, 
or to mix with the return air. 

The President said, as to the question of the relative economy of 
fi^eding the furnace with fresh air, or allowing the return air to pass 
over the furnace, he confessed that he was still of opinion, as he had 
been all along, that the proper way of feeding the fiirnace was to allow 
the return air to pass over it. What they wanted was, to produce a 
certain degpree of heat in the shaft. This was done by simply burning 
in a fiimace, a certain quantity of coal ; and if they could get out of the 
fuel all the heat contained in it, by applying the air for that purpose judi- 
ciously and properly, he thought they obtained all that they required. He 
never could think it was the best way of accomplishing this, by taking 
the air through the bars of the furnace, and so upwards through the fire. 
It, was an excellent mode of producing smoke, but not a good mode of 
g'^tting all the heat out of the coals. He believed that he had, in 
evTidence before Parliamentary Committees and elsewhere, put on record 
hi.^ opinion that the best mode of working a furnace was to convey the 
7i&C^«m air over the furnace, with such a velocity as would keep up com- 
bi^^rtion at a very high temperature; so that, when the coal was thrown on 
^^ fbmace, the gas of the coal should be expelled by the high tampera- 
ta.x^ and that this gas should be presented to th^ ' ^*tp< 

tkA.^ shape of carburetted hydn^^en^ which, iri 
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upon the coke of the fire. He &ncied that the Bimple combustion of the 
carburetted hydrogen^ passing off into the shaft, would not produce so 
much heat as if such gtis, when ignited, was thrown upon the carbonic 
oxide, the red-hot coke. The effect of the flame of the carburetted hydrogen 
upon the carbonic oxide of the coke would produce a much higher tem- 
perature, than the flame of each of these gases separately ; and he thought 
if a fiirnace was worked in this manner judiciously, there would be very 
little, if any, black smoke produced. He rejected altogether the idea 
that they should carry the air of such furnaces underneath the bars to 
produce rapid and perfect combustion. They would effect this more 
eflectively by taking the air over the furnace with a sufficient velocity 
to keep up intense combustion : and, it would not take anything like the 
extreme cases put before them by Mr. Armstrong and Mr. Daglish. 
The increased effect shown by the experiments of Mr. Armstrong and 
Mr. Daglish arose entirely from the extra quantity of coals consumed. 
In the experiments of Mr. Daglish, with the doors open over the furnace, 
they got 46,596 cubic feet of air, with six and a quarter cwts. of coals. 
They shut tlie doors over the furnace, and drive all the air under the bars. 
They then got an increased quantity of air, viz., 47,775 feet ; but it was by 
an increase of nearly double the quantity, viz., with eleven and a half 
cwts. of coals. Nothing can be more conclusive than these experiments 
to show that, to throw the air undemeatli the bars is not the proper way 
of supjih-ing the fiirnace with air. Eleven cwts. of coals in tlie latter 
case produce veiy little more air tlian six cAvts. in the other case. All 
this, however, is apart from the question — What is the best form of fiir- 
nace ? Mr. Daji^lish proposes a furnace of a different construction from 
the ordinary furnaces, being fired from the side, and having a very long 
range of bars, with two or three separate firing j)hiccs instead of one. In 
some respects this is better than the ordinary fiirnace : it is questionable, 
however, if it comprises the element of economy in the burning of coals, 
which, in his opinion, should involve a liigh temperature of the burning 
matter. 

Mr. Atkinson — If you obtain an increased quantity of air, it must 
be by burning coals in greater quantity, whether this is eff(>cted by fresh 
or return air ; but the increase will be gTeater with fresh, than with 
return air oiil}'. 

Mr. Daglish said, there was no such thing as economy of fuel, it 
did not matter what was tlie form of the fiirnace. 

The President maintained there must be economy in the consump- 
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tion of coaly if the whole of the fuel was consumed without the production 
of smoke, over cases in which they might drive off the whole of the coal 
in smoke only. 

Mr. Daolish said, he was supposing that the smoke was consumed. 

Mr. Bell said, the mere consumption of smoke had had more impor- 
tance attached to it than was due to it. The quantity of solid carbon 
taken away in smoke was so small, that the mere consumption of it was 
attended with a small amount of economy. The loss of fuel was gene- 
rally firom want of consuming the carbonic oxide, which was not seen. 
That would arise from the air passing through the bars instead of a 
portion of it passing over the furnace. As soon as the air entered into 
the bars, on which was laid incandescent coal, a portion would be con- 
verted into carbonic oxide, which was not only not a supporter of 
combustion, but the contrary. There was a double decomposition. The 
quantity of smoke was not only due to the light carburetted hydrogen, 
but to the precipitation of carbon from the oxides of carbon. He had 
seen an instance of this. As soon as air enters into an iron blast fur- 
nace, even at the rate of 4000 cubic feet per minute, it combines instantly 
with carbon, leaving not a vestige of free oxygen. An iron master in 
Belgium proposed the introduction of ground coal at the twyers along 
with the blast — ^by which, of course, light carburetted hydrogen would 
be liberated, and tliis reacting on the carbonic oxide or carbonic acid, 
caused the precipitation of solid carbon in such quantities, that, although 
only a hatftil of coal was projected into the fiirnace, immense volumes of 
smoke, of the densest and blackest description, appeared at the top of the 
furnace, although it had passed through the intense heat usually produced 
in iron smelting. This could only be attributed to the coaly matter of 
the oxides of carbon, as well as that of the carburetted hydrogen, being 
precipitated. There was no saving of fiiel in this case — ^rather the reverse. 
There was one remark he would make as to tlie temperature of the upcast 
shafts. The higher you heat the chimney the greater the effect, within 
certain limits, taking the ordinary law of expansion. If you refer to the 
elaborate work of Mons. Pecl^t, you will find some extraordinary tables 
with reference to the efficiency of chimneys. You vary the parabola 
of the curve till it gets to a flattened space. Then, if you heat the 
chimney to 1600 or 2000 degrees, the effect is not equal to a chimney 
heated somewhere between 500 and 700 degrees. 

Mr. Atkinson — ^The reason is this : — ^The air being more expanded, 
owing to the increased heat, there is ^p. increase of friction due to 
YoL. IX.— April, 1861. x 
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its increased velocity; and this friction increases so much more 
rapidly, than the increase of pressure arising from the increased heat, 
that it, at a certain point, becomes equal to it; and any additional 
temperature beyond that at which this equality of the increase of 
friction to the increase of temperature takes place, only serves to 
lessen the weight of air passing in a given time. The greatest wei^t 
of air circulates vol a mine or a chimney in any given time^ when 
the temperature in the upcast or chimney is equal to 376*2° added to 
twice the temperature of the downcast shaft or outer air respectively, on 
Fahrenheit's scale ; or, if t'=the upcast, and t° the downcast tempera- 
ture, the maximum draught, in weight of air, takes place when 
t'=375'2°+2t°. The weight of air circulating in a given time being 

proportional to -- — '^ — _- ; depending, for its actual amount, upon 

die frictional resistances met with. When the downcast temperature is 
32°, the maximum draught takes place when 439*2° is the upcast tem* 
perature ; and at 495*2° when the downcast temperature is 60°. 

Mr. Berkley said, Mr. Armstrong seemed to have the idea of a mine 
laid out beforehand. If he increased the airway, he would get more tar 
by this plan, though the air might be driven off as gas. He said in one 
of his mines tliere was a great deal of stythe and carbonic acid mixed* 
He could not get the consumption carried to such an extent as he would 
like, and therefore he drove the air through the bars. Though some of 
his gases were lost, a greater quantity was consumed than had been 
previously. 

Mr. Atkinson said, in all cases where it was practicable, it Avas better 
to consume tlio necessiiry quantity of coals by return air, than by fresh 
air, to obtain the greatest inbye ventilation. There must be friction in 
the air coming down one and going up the other of the shafts. 

Mr. Marley said, he had reason to know that Mr. Armstrong had 
found it impossible to be present at this discussion. 

The President — The question of frirnace ventilation will be brought 
before us at the Birmingham meeting. 

Mr. Atkinson suggested that the Binningham Committee should 
endeavour to have experiments of the result of tiie different ventilating 
machines, to lay before the Birmingham meeting. 

Mr. Daolish submitted the followdng observations : — At the time of 
the steam jot experiments at Hetton Colliery, in 1802, the Blossom Pit 
was the upcast for tL(? Ej>]>leton Jane Pit also, and there were about 
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80y000 cubic feet per minute passing over the large furnace (including 
above 60,000 firom Eppleton). At this time the area over the bars was 
very large, viz., eight feet high. 

Area above = R feet. 

Area below = 22 feet. 
And taking the velocity below and through the bars to be one-sixth of 
that above, which I have found, by experiment, ta be the case, the 

(18\ 
~c- J =3 ft., whichj added 

to that above makes in all sixty-seven feet ; and taking the quantity at 
say 80,000 cubic feet per minute, the velocity is about 1195 feet per 
minute, or twenty feet per second. 

When the Caroline Pit was sunk, the Eppleton air was taken off this 
fiimace, and the quantity at present passing over it is not one-third of 
what it was, say 27,000 feet. Now, in order to keep the temperature of 
the upcast and the quantity of coals consumed the same, this being 
required for the ventilation of the Hetton Pits, the velocity of the air 
passing the furnace must be the same, that is, equal increments of 
oxygen must be brought into contact with the burning fuel in a given 
time. It would be necessary, therefore, to reduce the area above the 
bars to nineteen feet (the area below being still three feet for a uniform 
velocity) ; and I find that this has actually been done, t observe that, 
five feet above the bars, an iron bearer has been put in, and built with 
bricks, and this not having given sufficient draft, another, two feet lower, 
has been put in, making the area over the bars about twenty-five feet; 
showing that, in practice, it had been found necessary to contract the 
air over the fire very considerably. 

Mr. Bell states, that it was a well-ascertained fact that, one foot 
above the twyers, where the air enters the blast furnace, it was all 
converted into carbonic acid (CO^), combustion being perfect, and the 
heat most intense at this point, but that in ascending it is robbed 
again of a portion of its oxygen by the burning ftiel (C), and ulti- 
mately passes oflF at the top, principally as carbonic oxide (CO) and 
nitrogen (N). 

Tlie action may be expressed thus — One foot above the twj^ers C + 2 
(4 N + 0) = CO, + 8 Nj and higher up, CO. + 8 N + C = 
2 CO + 8 N. 

In an article in last week's Mining Journal the same views are put 
forth, and it is stated that *' perfect combustion is attained by passing a 
strong blast tlirough a thin fire." 
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In Juke's patent fxirnace^ in operation at New Elvet, the consumptioD 
of smoke is perfect^ the fire is very thin, and no air passes over the fire 
at all. 

The greatest heat that can bPobtained from a given quantity of fiiel, 
is by converting it all into carbonic acid (CO,) and water (HO), thus — 

C + CH, + 60 = 2 CO, + 2 HO 
where the fuel is represented as a combination of coke (C) and gas (CH|), 
and the residue^ after combustion, as carbonic acid (CO,) and water (HO). 

But if the gas be volatilized and passed over the carbonic acid formed 
by the perfect combustion of incandescent coke, in all probability large 
quantities of smoke would be formed, tluis— 

CH, + COa = 2 HO + 2 C 
for the affinity between the hydrogen (H) and oxygen (0) being stronger 
than between either the hydrogen and the carbon (G) or the carbon and 
oxygen, the hydrogen in the carburetted hydrogen would leave the 
carbon to combine with the oxygen of the carbonic acid, and the carbon 
(or smoke) both of the carburetted hydrogen and the carbonic acid would 
be deposited. 

The discussion was then adjourned. 

DISCUSSION ON THE HETTON ACCIDENT. 

Mr. Re ID said he understood Mr. Maynard, the Coroner, had pub* 
lished a book of the accident. 

ITie President said, he had a copy of it in the room. It was a copy 
of the whole of the evidence, and extracts from some newspapers on the 
subject; also the evidence taken at the Felling inquest; and likewise an 
epitome of the discussion at ^lanchester. 

Mr. Daolisii read the following letters received from Mr. Longridge, 
Secretary of the Steam- Boiler Insurance Company; also a letter from 
Mr. Wood, who had charge of Tursdale Colliery, and others, all relating 
to accidents in flues. 

[COPY.] 

" Steam Boiler Assurance Company, 

Offices, No, 1, New Brown Street^ Marhet Street, 

Manchester, Jan. 28, 1861. 
"Dear Sir, — I have been prevented sooner replying to your letter 
of the l?.*jrd inst., relative to the late explosion at Hetton, of which I had 
already received some particulars from Mr. Reid, of Pelton. 

*' Explosion of gas in the flues of boilers has occurred occasionally in 
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boilers under my inspection. One of these boilers was multitubular, 
with a large internal furnace ; but as boilers of this construction always 
leak and corrode in the underside. Owing to the unequal expansion, 
when there is no heat underneath, a flue had been made below this 
boiler, so that the products of combustion would pass along one side 
towards the front, and then back by the other side to the chimney. 
Owing, however, to some contraction where the flue descended, the 
draught was injured, and to remedy this, a few bricks were pulled out 
of the wall that had been built to stop the direct communication with 
the chimney. This opening would be about nine inches square, and had 
the desired eflect ; but every now and then, when the fireman opened 
the fire door to throw in fresh coal, an explosion took place, and on one 
occamon he was so severely burnt that the brick wall was entirely pulled 
down to allow direct communication ydth the chimney, and there has 
been no trouble since. 

" It appears that the flues below the boiler became filled with carbu- 
retted hydrogen, and in opening the fire door the air entered, and on 
becoming mixed witli the gas, an explosion followed. 

^' In another case, the boiler was of similar construction, with a 
smoke-box at the back end, in which was a small door. The flue passed 
down and along the underside of the boiler to the fi'ont, where was a 
damper working in a spindle, like a common wing-throttle valve. The 
owner of the mill had gone with another gentleman to the smoke-box 
end, and opened the small door to let his friend feel the temperature of 
the gases passing through the tubes. The fireman, meanwhile, threw 
on some fresh fuel, and shutting t)ie fire door, went to the adjoining 
boiler to do the same. He, however, observed that the smoke was 
coming out from the fire he had just left, owing to the damper having 
swung to. He therefore opened it again, one of the gentlemen at the 
same time having his hand in the smoke-box to feel the heat, when 
immediately there was an explosion of gas, the flame rushing out at the 
smoke-box door, and scorching both the gentlemen rather severely. 
Here, also, you will see the flues had become charged with the gas, and 
on opening the damper the gas ignited. 

" Other similar explosions occurred in a Cornish or two-flued boiler 
with fires in the flues ; but here sawdust was used with the coal, and it 
appears that the gas mixed with the sawdust, which almost filled the 
flues, and tlms excluded the air; but on opening the fire door and 
disturbing tlie sawdust, so as to allow the air to mix with the gas, a 
sheet of flame would rush out. 
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boiler flues at Tursdale Colliery took place; the facts of which T submit 
in connection with this inquiry. 

'^ There were four boilers^ with wheel flues arrang^ed into the stack^ as 
shown OB the accompanying* drawing*. Only No. 1 boiler was in use, 
the other three not having either fire doors or fire bars fixed. At a 
point of the main flue, as shown at S, also at F, a temporary stopping* 
of 4|in. brickwork, and, as it appears, not airtight, was fixed, to make 
the draught to die stack steady from No. 1 boiler fire. A damper at D 
in the main flue regulated No. 1 fire. Tliis was working in a metal 
frame, and formed a tight joint at the sides. 

" The fire of No. 1 boiler had been damped, as usual, on the Saturday 
night previous, the damper being lowered to within about 1^ inch of the 
bottom of the frame. On the Monday morning, steam was got up at 
one o'clock, and it w^as not till five o'clock, all having to this time gone 
forward as usual, that, as the fireman opened the doors to throw on coals, 
the explosion occurred. A sheet of flame flashed in his face, and a loud 
report followed. Tlie buttresses between 2 and 3 boiler and 3 and 4 
were injured, and partly blown out, and it was found that the top of 
tlie flue at E was completely hfled off"— the flues between 2 and 3 and 
3 and 4 being also lifted in the parts shown by tlie blue line in drawing. 

" When the flues were uncovered, the stopping S was found to have 
been thrown down towards No. 2 boiler : the stopping F was standing. 
The explosion had taken greatest effect at E, and along this flue towards 
the fire door end, producing tlie results explained. 

" The flame from No. 1 fire seems to have communicated itself through 
the temporary stoppings to an accumulation of gas in Nos. 2 and 3 flues. 
This accumulation may, I think, be accounted for by some particular 
direction of the wind preventing the regular escape, by the stack, of the 
gas disengaged from No. 1 fire when damped, and thus allowing it to 
work through the stoi)pings. It is difiicult, however, to understand why 
the draught towards the stack, which would necessarily set in from 
Nos. 2 and 3 flues, when the No. 1 fire was set away, did not carry this 
gas back through the stoppings, and cause the explosion at 1 a.m., when 
the fire was first raised. 

"WILLIAM COCHRANE." 

Tlie President said, with one part of the subject every gentleman 
present was conversant — that was, the ventilation of the colliery. It 
was important to know whether they thought that, by any possibility. 



164 

the explosion could have occurred bj gas coming from the workings. 
On this point he should like very much to have the opinion of anj of his 
friends around him who had heard or read the evidence. Mr. Daglish 
was present; and could give any further explanations. It had been 
stated in some of the papers that it might have come from a particular 
quarter of the pit, viz., from the north way in Charlton's Pit — the East 
Minor Pit. 

Mr. Atkinson — ^That was simply ridiculous. There was no means 
of the gas getting ignited in the return, had gas been there. There was 
no symptom of any blast coming that way. What there was, looked as 
if it had gone inwards instead of outwards. 

Mr. Reid — Comparing this with the Felling accident, there was much 
greater improbability of any gas coming from the Hetton workings. 
He was aware that there were goaves in all directions round the boiKsr 
at Felling, having been present at that inquiry. The Hetton case was 
a much clearer one tlian tlie Felling ; but to say there could be no 
communication would be tantamount to saying that there were no goaves 
in the pit. 

The President had read the evidence given at the Felling inquest. 
The air went direct from the pit to the boilers. There was no commu- 
nication between the boiler and flues, and the return air. 

Mr. Reid — But there was an apparent likelihood, in any fall that 
took place in the workings, that tlie air might back to the furnace. 

Tlie President — Did the return air enter at all into the flues ? His 
impression was, it Avent in a separate com-se to the upcast shaft. 

Mr. Reid — There was gas in the Hetton pit, though it might not 
have anything to do with the accident. 

Mr. Daglish would not admit that there was gas in the pit. 

Mr. Reid said, he knew that was the feeling of those who had heard 
the evidence. However, as compared with Foiling, there was no possi- 
bility of the explosion being from gas in the workings. 

The President would like the question to be considered on its 
own merits. If there had been any communication witli the gas of the 
workings at all, and that such gas had come off from tlie goaves, it 
would have come along the return. It would not go back and face the 
ingoing air: it would have come out at the returns at the furnaces. 
Now, you have these facts at both returns. At the one return, viz., the 
east furnace, you find the blast coming from the furnace to the furnace- 
man — directly in the opposite direction to that which it would have come 
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if it had occurred from gas in the return air. The gas could not like- 
wise have come in that direction, unless it had come past the two west 
furnaces^ and in that case it would have exploded at these furnaces. 
But you have the fact of the men ahout these furnaces not being burnt 
at all. The men were clearly suffocated by the after-damp, and not 
burnt Then, as to the east furnace, the furnaceman said, when he got 
up to put coal on the furnace, he met the blast coming from the furnace : 
and he was driven away in the opposite direction and saw no flame. 
This was a proof that no air from the furnace in a state of inflammation 
had passed him. It would have burnt him ; but this man was not burnt. 
It was clear, therefore, that there was no explosion of gas in the return 
air passing to the furnaces — the only direction in which gas from the pit 
or goaves could by possibility have come. 

Mr. Daolish — A hundred yards from the north side of the flue the 
greatest apparent result of force was exhibited. Tlie end of the shaft of 
the engine was broken, and the whole of the trams were moved six 
inches inbye. That was the focus of the greatest violence. 

The President — Can you show this locality on the plan ? 

Mr. Daolish — It was called the Victoria engine. 

The President — ^That is in the main north way. 

Mr. Daolish — About fifly yards north of the crossing of the flues. 

Mr. DuxN said, he had not the least doubt or difficulty, after hearing 
the evidence and seeing the plans, in coming to the conclusion that the 
accident could not have arisen from the state of the mine. It was 
certainly an unexampled state of the chimney. 

The President — Then, supposing it to have occurred in the flue, 
how did it occur ? Mr. Bell had stated in his evidence, very fully, how 
he supposed it had occurred. What was the opinion of the gentlemen 
present ? 

Mr. Berkley inquired if there had been a discovery of any symptoms 
of burning in any other part. As far as he had learned, there was not a 
single man burnt in the pit. 

Mr. Daolish —One man was said to have been burnt ; but he had 
examined his dress with a microscope, and could find no traces of 
burning. 

Mr. Bell said, Mr. Daglish got upon his high horse when any ono 

launched an observation against the possibility of the colliery containing 

gas. Still, he beUeved no mining engineer present would be deterred from 

expressing his opinion : their object was to get at the truth of the matter. 

Vol. IX.— Apbil, I8G1. t 
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He went down the pit unaccompanied by Mr. Wood, who invited him to 
make the inspection. Though he was not a colliery en^neer, he was 
sufficiently acquainted with analog-ous cases to enable him to form an 
opinion. Tliere could be no doubt in the mind of any one who carefiilly 
examined the subject, that in the flue, and there alone, the explosion 
occurred. He did not go far into the working, but he went far enough to 
satisfy himself that there had been no explosion in a contrary direction from 
the flue. Why give themselves the trouble to ask whether the gas came 
from the goaf or not. The gas when exploded was in the flue. He thought 
it was proved in evidence that it was impossible for it to have come from the 
interior workings, because the furnace of the engine was exclusively fed 
from the downcast. The issue from the fiirnace was in equally close proxi- 
mity to the upcast shaft. Then, if they started from the admission that 
the explosion took place in the flue, they would simply have to inquire 
whether the gas so collected was sufficient to produce all the phenomena 
so as to avoid such accidents in future. He remembered, immediately after 
the accident, meeting some gentlemen in the railway train, and the matter 
was discussed. He utterly scouted the idea of any quantity of gas lodged 
in such a flue being sufficient to cause the explosion. But we might come 
to a hasty conclusion. A great deal of misapprehension had arisen from 
the comparison of an explosion from gas under circumstances totally dif- 
ferent from those which are exhibited here. Whenever you set fire to gas, 
there is the production of heat by the union of this gas with oxygen ; but, 
at the same time, there is this antagonistic fact, that by the expansion of 
the gases, which are the resultants of this combustion, you have a cooling 
eflect. For example — We all know how easy it is to hold the hand in hi*rh- 
pressuro st^^am. Also, when you condense carbonic acid to a certiiin 
point, and let it out, the expansion is so rapid and the cooling influenco 
so great, that a portion of the carbonic acid is thrown down in a solid 
state. Now carbonic acid does not freeze till it has reached !:?•> degrees, 
and yet this de])ression is thus produced by the exit of gius at an onli- 
narv temperature, freezing itself by its own expansion. This is the eifect 
in all flame:— heating, the eflect of combustion; and cooling, the effect 
of expansion. The balance between the two is the result of the heating 
power. If you alter the circumstances — if you put a stop to the expan- 
sion — the results are totally difierent from onhnary combustion. In one 
of the latest works he had examined, this was brought out. This was 
the work of Gay Lussac, who died some years ag-o. Burning hght 
carl»ur(»tt+*d hydrogen, the temperature of the combustion was represented 
as 18,^131) degrees. 
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Mr. Atkinson — ^This is in pure oxygen. 

Mr. Bell — Yes. This is burninjj under pressure ; but burning freely 
it is 14,331 — a diflFerence of 4198, or 23 per cent, loss by burning the 
gas where expansion is ])ermitted. At the inquest he had mentioned inci- 
dentally a tube which exploded. Since then he had got accurately the 
dimensions of this tube. Prom the investigations of late years, particu- 
larly those of Mr. Wm. Fuirbairn, we get a tolerable notion of what the 
power is that can rend asunder boilers of all dimensions. The tube in 
question was three feet in diameter, and 1?00 yards long. It was filled 
witli carbonic oxide. According to the formula given by Mr. Fairbairn, 
it would require 472 lbs. to the square inch to rend it asunder. But at 
Iletton we have light carburetted hydrogen, which producing a greater 
temperature, gives a greater expansion. One end was open ; so it was 
in this flue. If you took one-half of the expansive power, it would act 
as a magazine of powder. This is pretty much the condition of things 
which prevailed at Iletton pit. In the evidence which he gave at the inquest 
he kept a long way within the mark. He had seen since, from the expe- 
riments of Bunsen, that tiio expansion due to gas burnt in this way was 
very much higher than he had anticipated. He wrote to Dr. Michael 
Faraday to ask his opinion, and he replied that, ** not having examined 
the scene of action, he would not commit himself;" but he did say that, 
'* assuming the premises to be correct, he saw no difficulty of conceiving 
that the eftects described were due to this cause assigned by me." The 
ilanchester gentlemen saw no reason to find fault with our conclusions; 
and the more he looked into it the more he was convinced that the flue, 
being filled with gas, probably from a fracture in the damper, an ex- 
plosion would take place, which would be quite equal to all die eflFects 
produced. 

The President — You observe that necessarily the explosion was very 
much confined. It seemed to have been confined to the four main roads 
proceeding from the two shafts. These were the leading waggonways 
from the pit. It was clearly shown that the explosion terminated at 
a certain distance along these lines of road. You have the evidence of a 
man 8l)0 yards from the shaft : it knocked him <lown. You have the 
evidence of another man MO or 30(J yards larther off: he felt it, but 
it <lid not knock him down. Then you have the evidence of a man farther 
in still. Here the effect was so trifling that, though he heard it, he 
hardly knew what it was. In all the directions from the localitv of the 
explosion, looking at the effects, it seemed to terminate at the distance of 
about 140U yards. It seemed to liave been a force t(»rmiuated bv the 
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resistance to its velocity by the friction of the passages, and broogbt 
to a standstill at a certain point. The effects extended over the space of 
about 1400 yards in each direction : beyond that the explosion was not 
fidt. That appeared to have been the limits of the explosion. It did 
not appear to have been a force continued for a length of time, and 
spread over a continuous extent of space. It was a smart explosion, 
emanating from a specific point, which drove the current of air in the 
mine in all directions with g^eat force from the locality of the explosion 
as a centre, and gradually diminished to a certain point, which would 
be the effect of a sharp sudden explosion, and would not require a large 
quantity of gas to produce such an effect. If it had been an explosion 
of a pit filled with gas, the explosion would have gone through the whole 
of the pit, filling the returns along which the gas would be passing, 
and the effects would liave been seen in the workings and in those 
returns. But the workings and return passages were never touched; 
there had been no explosion in them. It was only in the main ways, 
where the air direct from the downcast was passing, where the explo- 
sion and its effects appear. What surprised him was, that the men were 
killed at such great distances from the centre of the explosion. It 
might be they were killed by the afler-damp; but they found men 
struck down and killed instantaneously where they were standing^. 
It must have been sudden, as some of the men could not have 
moved, even for a yard or two, before tliey were struck down dead. At 
Lundliill the same thing happened. One man was struck down dead 
before liis arm could bo relaxed from the blow lie was giving* the coal 
with his pick. Tie was found dead, sitting in the attitude of striking 
the pick into the coal. Tliis may have been done by the sudden con- 
cussion of the air. His own notion was, that jrenerally the men were 
killed by the concussion, and not by the aftor-damp, except in some 
cases. lie would not here repeat the observations of the gentlemen at 
the meeting of the Cfeolo;.ncal Society of Manchester, where the subject 
was discussed, as it had been published in the ^*Trausa(;tions'* of that 
Society, and also in Mr. ^laynard's pubHcation. 

Mr. Daglisii, in reference to an observation made bv Mr. Bell, said 
he hoped no private or friendly feeliniif towards Iiimself would prevent 
any gentleman from pointinj^ out any difference of opinion he uiijjfht hold 
respecting this accident, ^'o ouo, was allected by the ([uostion more than 
himself, for he was down the pit constaurly, and therefore exposed to 
any dang-er thtit niiglit exist. 

Mr. Hall said, there wa.s one thinp- he wished to say. Mr. Bell did 
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not gt> into the workings to see whether the goaves were highly charged 
with gasy or slightly charged, or not at all. 

The President said, the evidence at the inquest of the men having 
charge of the goaves, was, that they travelled the goaves during the day 
on which the explosion occurred, and did not see any gas at all. There 
was one thing mentioned by Mr. Bell in reference to what might be 
supposed to have ignited the gas, viz., the damper, that there were symp- 
toms of its having been cracked, and the possibility that it might have 
given way immediately before the explosion, and so thrown into the flues 
a large quantity of air rapidly, and thus produce an explosion. He 
had been making inquiries since, and although it did not seem certain 
that such was the fact, yet it was the opinion of some of the engineers 
who examined the damper, that it did show symptoms of a crack. He 
had sent for Mr. Hedley, who was the person Mr. Forster named^ and 
he was of that opinion. 

Mr. Daolish — We did notice it, but could not tell whether it had 
been recent or not — whether it took place after the accident or before. 

Mr. Bell said, he did not make the observation from having heard 
that the damper was cracked; but from the &ct that this flue had 
existed thirty-four years without an explosion, he was led to ask whether 
there was something in the thirty-fourth year which had not occurred 
previously. It then occurred to him that the damper might have cracked. 
Aft^r this, Mr. Forster came and told him that there were some symp- 
toms of an old crack. Mr. Berkley had put a question as to the stables 
being set on fire. Tliere was no difficulty in assigning satisfactory 
reasons for this. Assuming^ that the gases did not lose their heat imme- 
diately, which they had no reason to do, this gas itself might set fire to 
the stables ; but whether or not, they knew that a common gun would 
send a piece of burning wadding a hundred yards or more. They might, 
therefore, readily imagine that matter originally incandescent, taken 
along with this extraordinary quantity of heated gas, would be sufficient 
to set hay or straw on fire. They might remember that, in the great 
explosion at Gateshead, parts in Newcastle took fire in nearly 100 places 
at once, from the embers being projected across the river, 200 yards 
wide, and we may easily assume the same thing happened here — 

The President— The stables were not a great distance from the 
explosion — about 300 yards. 

Mr. Bell — In the case of boiler fires, we have seen that there is an 
ignition of inflammable air under boilers, and that would be extended 
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into the flues. The difficulty in one case is, that these flues seem to have 
lasted upwards of thirty years, and no explosion has taken place until a 
particular occasion. 

Mr. Atkinson — Tliere was one at Spennymoor a few years ago, 
when four people were killed. 

Tlie President — This case would, no doubt, excite the attention of 
all professional men, and they would, he tliought, ventilate the flues 
more extensively than they had done hitherto ; but it had stag^gered him 
as to whetlier it was advisable to place tlie boilers underground or at 
bank. Unless the pits were very deep, he thoug-ht the boilers should be 
placed at bank, and tlie steam conveyed underground. He had made 
some experiments of the difference between boilere placed at bank and 
close to the engine, and boilers placed underground, the steam being con- 
veyed down the pit, and there was nothing like that diminution of 
effect wliich he had at fii^st anticipat43d. He had made experiments at 
one pit at Hewortli, 130 fathoms deep, and he had found that the 
same effect was produced by the same fiiel in engines placed underground, 
the steam being conveyed down tlie pit from boilers placed at bank, as 
witli engines and boilers both at bank and with tlie boilers close to the 
engine. There was, therefore, practically no waste of steam, and no dimi- 
nution of pressure. He did not think, therefore, there was much gained by 
having the boilers underground; and if they could prevent such like 
accidents by having tht' boiliTS at bank, it was worth looking iit as a 
practical question, especially as the boiler firos of the uudcTground 
engines abstracted a large portion of the air recjuired for veutiluti«>n. 

Mr. Daglish — When you come to multiply the boilers, the abstrac- 
tion of a quantity is felt. 40,000 feet per minuti', required for four 
boilers and flues, leaves very little for the ventilation of the mine. 

Mr. Atkinsox — That is an additional reason for placing the boilers 
at bank. 

Mr. Dacilisii — The cost of the various flues and boilers underground 
was also a serious question. 

Mr. Bell — Tliere must l)e a great loss of heat in conveyinpr the steam 
so gi-eat a length ;is your shaft. The ([uestion was not only as to the 
(piantity of water, but the (juantitv of coal consnnnMl. It was important 
that they should not rob the heati.'d air of any of its eflert, which they 
did ill heating the boiler. 

Mr. Atkinson said, it was partially returned again. The watery 
vapour lightens the upcast column. 
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Mr. Bell — ^When it condenses it gives off the latent lieat a^n. 

Mr. Atkinson — The air will generally hold it all in the form of 
invisible vapour. 

The President — ^The reason why there was not so much condensa- 
tion in the pipes conveying the steam down the shaft was, that the upcast 
shaft was generally used, and was pretty warm. More than this — ^the 
boiler being close to the engine, they found a quantity of water thrown 
off into the cylinder ; whereas the pipes conveying tlie ste^mi underground 
acts neither more nor less than as a large reservoir, and prevented much 
of the mixture of the water with the steam, which was the case when the 
cylinder was placed near the boiler. 

Mr. Hall said there was a remedy by having the steam engine at the 
top of the pit, with a boiler or receiver for it, and to force high-pressed 
air into tlie mine to work the engines undergi'ound, and to a certain 
extent this would increase the ventilating air rather than diminish it 

The President — ^There was a case of this description at a colliery 
near Glasgow, but the result was doubtful. 

Mr. Atkinson — Its efiects upon the ventilation would not be felt. 

The discussion here closed and the meeting adjourned. 



NORTH OF ENGLAND INSTITUTE 

OF 

MINING ENGINEERS. 
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THE INSTITUTE, WESTOATE STREET, NEWCASTLE-UPON-TYNE. 



Mr. Hurst in the Chair. 



Notice was given that the meeting in June would be special for the 
election of officers. 

Mr. Berkley read a paper^ by Mr. J. J. Atkinson^ on ''The 
Strength of Tubbing in Shafts, and the Pressures or Forces it has to 
resist" 

I I' Mr. Johnson was not present, and there was no discussion. 

'" The Chairman remarked, that the paper was not merely theoretical, 

but practical, and it settled the point as to the utility of cement for 
tubbing. 

The meeting then adjourned. 
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STRENGTH OF WMIM IN SHAFTS, 

AND THE 

PRESSDRES OR FORCES IT HAS TO RESIST. 



By JOHN J. ATKINSON. 



In the discussion, which took place at the last general meeting of the 
members of this institution, relative to the proposed employment of 
Portland cement in lieu of cast iron, for tubbing back the water in the 
shafts of mines, I made a few remarks as to the tliickness of such cement 
that would be destroyed by the crushing force arising from the pressure 
of 100 fathoms of water, in a shaft fourteen feet in diameter j and also 
as to the minimum thickness uf cement tliat it would be necessary to 
employ for safety, under the same conditions as to pressure and size of 
shaft. 

Since that time I have received a letter from Mr. I. C. Johnson^ from 
which I gather that that gentleman believes me to have made some 
mistake in the hasty calculation upon which I founded my remarks, 
calculated to have an unfairly damaging effect upon the proposed substi- 
tution of Portland cement in lieu of cast iron, for the purpose in question ; 
and desiring me first to satisfy myself that I had made such a mistake, 
and then to convince the gentlemen who heard my remarks, of the true 
state of the case. 

I wrote to Mr. Johnson, in reply, that I believed tliat what I had 
stated was correct, but that I should be happy to render any explanation 
on the subject at the present meeting. 

Under these circumstances, I beg leave to lay before the members, the 
following remarks on tlie strength of tubbing in shafts ; and the forces it 
has to resist : in which I have taken the particular conditions, as to the 
depth of water and size of shaft, upon which were based my remarks at 
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water produces a pressure of 2*6 lbs. per square inch, we obttin 
p — 2*6 F; and this, substituted in (2), gives the following equations >- 

L =2-6f(^ + i) (8) 

X = —^- (4) 

2-6T ~ ^ 

F = — 763'^ ^.- (6) 

2-6 (? + l) 

* = 6 ^^ 

Where the thickness of the material of the tubbing is small in comparison 
with the diameter of tlie shaft, any of the equations (3) (4) (5) or (6) 
may be employed, without material error, in making calculations as to 
the strength of the tubbing ; and by assuming tlie value of Z. as the 
crushing force in lbs. per square inch, the equations will give the condi- 
tions under which crushing will ensue ; or, if we assume the value of I, 
at a safe working load per square inch, the results will come out, from 
the use of the equations, as the conditions for safe working. 

The resistances of materials to crusliing by a direct thrust, in Ibi, 
avoirdupois per square inch, tire as follow : — 

Bexistanoe to Cm^hins. 

Brick— AV^eak red 650 to 800 

Stroiiiif red 1100 

Fire 1700 

Granite 5500 to 11.000 

Limestone— Marble : 5500 

Granular 4000 to 4500 

Sandstone — ii^tron};' 5500 

Ordinary 3300 to 4400 

Wt'uk 2200 

Portland cement, per Mr. I. C. Johnson .... 2352 

Melald— BraPM (caM) 10.300 

Iron (caat), various qualities 50,409 to 1 30,800 

jf aveni^^e 01,05l> 

„ wronj^ht, about 36,000 to 40,000 

Timber— Dry, crushed along* the g-ruin ; j^reen timber 
bein^ much weaker in resistance to 
crushing". 

Ash 9000 

Beech 0360 

Birch 6400 

Elm 10,300 

Fir— Red pine 5375 to &200 

American yellow pine , 5400 

Larch 5570 

Oak— British 10,000 

Dantzic 7700 

American red • 6000 
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Let it be required to find what thickness of cast iron tubbing would be 

destroyed by the circumferential crushing force, in a shaft fourteen feet 

' diameter, and at a depth of 100 fathoms below the surface of the water, 

assuming the cast iron to be crushed under a force of 90,000 lbs. per 

square inch. By (4) we have 

6 X 14 
t = QQ Q^Q = "243 inch, the thickness. 

2~6~x"T00 "■ ^ 

But if we take the safe working load upon the metal as l-6th of the 

force required to crush average cast iron, or at 16,000 lbs. per square inch, 

and allow l-8th of an inch for wear, tear, and corrosion, the safe working 

thickness becomes — 

6 X 14 
t = 25 000 + J = 1*6^' inches. 

2-CO X 100 - ^ 
In practice, I should not consider it safe to load the cast iron of tubbing 
at more than 15,000 lbs. per square inch of sectional area, or about l-6th 
of the force required to destroy ordinary cast iron by crushing; and I think 
a constant thickness should be added to that which is required to reduce 
the working load to this amount, in order to allow for loss of thickness 
and strength, by wear and tear and chemical action ; such extra thickness 
depending for its amount upon whether it is intended for a downcast or 
an upcast shaft, and whether or not smoke and gases from ftimaces and 
boiler fires are intended to pass up it ; as well as upon the quality of 
the water behind the tubbing. 

The niles just given are based upon the assumption that the circum- 
ferential crushing force acting upon tubbing is equal at all parts of itn 
thicknesSf which is nearly tnie where the thickness of the tubbing is 
small in comparison with the diameter of the shaft ; but departs more 
and more firom the truth as we increase the ratio of tlie thickness of the 
tubbing to the diameter of the shaft ; and they will be considerably in 
error in their application to such a material as Portland cement, at the 
depth of 100 fathoms of water, because the thickness of that material 
must nex;essarily be considerable, in proportion to the shaft diameter, 
under such conditions. Applying (4), however, to a fourteen-feet shaft, 
under 100 fathoms of water pressure, and taking the force required to 
crush the Portland cement at 2,362 lbs. per square inch, we have 

6 X 14 
t = — ^ftKQ — = 10*44 inches as the thickness of cement that 

would be crushed under such conditions. 
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Applying the same rule, and taking the working load at as mnck as 
one-third of tlie load that would destroy it by crushi9g^ we have 

t = — Wo i = S3'' inches or about four feet, five and three 

quarter inches, as the thickness of such cement required to reduce the 
average working pressure per square inch, to one-third of the crashing 
force. 

It is, however, shown in " Rankine's Applied Mechanics," that when 
a thick hollow cylinder is exposed to pressure fix)m without, there is 
a circumferential thrust round it, whose greatest intensity takes place at 
the inner surface of the cylinder ; so that the ultimate strength of ikd 
cylinder does not depend upon the mean or average circumferential 
thrust, but upon its greatest amount, as exerted at the inner surfiwe of 
the cylinder ; and that, supposing the material just to give way hf 
direct crushing y the ratio of the internal to the external radius of the 
cylinder is given by the equation 

H~? « 

Where r = inside radius of the cylinder. 
R = outside ditto, 

p = outside pressure on each unit of surface. 
Z. = tlie greatest t.hnist or crusliing force on the unit of 
area of materirtl, as prevailin^^ at the inner surface 
of tlio cylinder. 
Takinj^ a ring of tubbing, one inch deep, as the cylinder, and substituting 
tlie symbols previously emj)loyed, this formula conducts to the Ibllowing— 



and hence come the following rules for tubbing composed of Portland 
cement, or any other material requiring a considerable tbickness in 
proportion to the diameter of the sliafl, to riBuder its employment safe — 

5*2 F 
^ = /— 1— VT- (9) 



1 - 



"i 



^^-) 



,^^l l\ (10) 
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F -6^2 01) 



i-(r7l)- 



'=,7z^r-^ 0^ 

Applying (10) to determine the thickness of Portland cement which 
would be destroyed by crushing under the pressure arising firom 100 
fathoms of water column, if employed as tubbing, in a shaft fourteen 
feet in diameter, we have, on taking the crushing force at 2352 lbs. per 
square inch — 

t = 6 X 14 / — =.J===^ \ = 1M8 inches. 
5-2 X 100 ) 

I stated the thickness at about eleven inches, under these conditions, at 
the last meeting, which was, it will be seen, close upon^ but rather 
within, the true thickness. 
If Portland cement were, under the same conditions as to pressure and 

size of shaft, only loaded at ~7r- = 784 lbs. per square inch at the 

inner suriace, where the greatest force prevails, that is to say, at one- 
third of the load required to destroy the material by crushing, it would 
be necessary, by the same nile, to employ the material 

t = 6 X 14 / , - ===^^ 1 \= 60-7488 inches, 

\>|^ "" "784" / 

or 5 feet j inch in thickness ; while, without going into the calculation, 
I said it should not be less than 3 feet, which is upwards of 2 feet within 
the thickness required, in order to reduce the load to l-3rd of the pres- 
sure that would destroy the cement by crushing : so that Mr. Johnson 
has not any cause to be dissatisfied ; at least as regard tliese statements 
not having done iull justice to the merits of Portland cement 

I should not, however, consider it safe, in so important a position as 
that of a shaft-tubbing, to load such a material at so much as l-3rd of 
the force that would destroy it by crushing : nor do I think it would be 
altogether prudent to load it at more than one-half of this pressure, or 
1.6th of the force required to crush it; and on this principle, if we take 
Vol. IX.— Mat, 1861, a a 



182 



a 14-feet shaft, and a depth of only 50 fathoms below the sur&ce of the 
water, we obtain by (10) 

-— iW 607488 inches ; 



t = 6 X 14 



1 - 



5-2 X 5 
3912 



being 5 feet 0| inch nearly, at the depth of only 50 fothoms, if only 

loaded at l-6th of the force required to destroy the cement by crushing. 

Taking Portland cement as loaded at l-6th of the force required to 

2352 
crush it, being --tt- = 392 lbs. per square inch, the following table 

gives the thickness the cement must be on the bed, at different depths 
below the surface of tlie water, in shafts of different sizes, according to 
formula (10) :— 







j DIAMETER OF SHAFT IN FEET. 


1 


; 8 : 10 1 12 14 16 


1 Thicknew of Cement Tub ob Uie Bed in Inches. 




'^10 


3-638 


4-422 


6-306 


6-191 


7-076 




20 


8-002 


10 002 


lQ-002 


14 003 


16-004 


Depth below the Sur- 
face of the Water •< 
in Fathoms. 


30 
40 
50 


13-862 
22061 
34-714 


17-328 
27-576 
43-392 


20-794 
33-091 
52-070 


24-250 

38-606 
60-749 


27-724 
44-122 

69-428 




CO 


58-248 


72-810 


87-372 


101-934 


116 49G 




.70 


131-572 


164-466 


197-359 230252 


•:G3-144 


Note. — Noue of this tubbi 
Pome allowance for Wfur, tf 
thickne8« jfiven in the table. 


ng- should be less than 9 inches on the bed, and 
ar, and chemical action should he added to the 



"Wlien tho depth of water exceeds 75-38 fathoms, it will be impossible to 
put in tubbing that will liave to sustain only Sd2 lbs. per square inch at 
the inside of the tubbing; so that the cement, if used at all below that 
depth, would require to be pressed or loaded at more tlian this, which 
is l-(itu of the force retpiired to crusli it: being the load at which tlie 
above table is calculated. 

Although the above table gives some of the tliicknesses near the sur- 
face of the water at less than nine inches on the bed, in practice it would 
not, I consider, be prudent to have even the uppei-most courses of less 
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than that thickness, or they would be liable to be broken, by accidental 
and other blows, to which tubbing is liable in shafts. 

I will conclude by giving a table of what I consider to be proper 
thicknesses to give to cast iron tubbing in shafts, in order to ensure a 
proper degree of safety; but suggest that even the uppermost courses 
should, in no case, be less than half or five-eightlis of an inch in thick- 
ness, for, although less would bear the mere pressure of the water, there 
would be, otherwise, too great a liability to fracture from other causes. 

I will, in constructing the table, take 12,000 lbs. per square inch as the 
greatest compression to which the inside of the tub has to be subjected, 
being about l-8th of what will cnish ordinary cast iron. According to 
formula (10) : — 







8 


DIAMETER OF SHAFT IS FEKT. 




10 


12 14 


16 


18 


ThickncM «)f Metal TabMDg in the Plate, in Xnchei. 




r 10 


106 


0-13-2 


0158 


0-185 


0-211 


0-238 




20 


0211 


0264 


0-317 


0-380 


0-422 


0-475 




30 


0-317 


0-396 


0-475 


0-554 


0-634 


0-713 




40 


0-422 


0528 


0-634 


0-739 


0-844 


0-950 


Depth below the Sur- 
face of the Water, 
in Fathoma. 


50 
60 


0-528 
0-638 


0-660 
0-798 


0-792 
0-958 


924 
1-117 


1-056 
1-276 


1-188 
1436 




70 


0-740 


0-936 


1-123 


1310 


1*498 


1-685 




80 


0-854 


1-068 


1-282 


1 495 


1-708 


1-922 




90 


0*965 


1-206 


1-447 


1-688 


1-930 


2-171 




/iOO 


1090 


1-362 


1-634 


1-907 


2-180 


2-452 


Note. — ^The uppermost courses of tubbin^r should, in all cases, be at 
least half an inch thick in the plate ; eren in shafts of very small dia- 
meter ; and 5-8th8 of an inch thick in shafts of lar^e diameter, or they 
would be liable to fracture from blows. It seems also to be desirable 
that a constant thickness should be added to the thicknesses given in the 
above table, to allow for wear and tear, and for corrosion or other 
chemical action on the metal. 



M. Cooin1)es gives the foUonring' rule for finding the proper working 
strength of cast iron tubbing for shafts : — 



_ w H R 

*- Ei 
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Where t = the thickness of the tuhbing in French metres. 

w = the weight of a cubic metre of water = 1000 Ho' 

grammes. 

H = height of head of water in metres. 

R = the radius of the shaft in metres. 

E i = 6,000,000 the product of the coefficient of elasticity into 

the greatest shortening, in proportion to the length, to which it is in< 

tended to subject the material. 

This rule reduced to English measures, according to the notation pre- 
viously employed in tliis paper, becomes 

t = -00183 Fa (13) 

It is based upon taking tlie average load upon the metal at somewhat 
less than 1-lOth of the ultimate strength of cast iron. This rule 
further based upon the somewhat erroneous su})position that tha 
average circumferential thrust is the same as the greatest^ and it gin 
results much higher than tliose given in the above table, which 
founded upon taking the greatest y and not the average circumferentia 
thrust, as the ultimate strength of the material, as well as upon loading 
it higher than Mr. Coombes jiroposes. According to the latter prin- 
ciple, die thickness of the tubbing requires to be increased in thicknesSi 
in a ratio somewhat higher than the mere increase of depth below thi 
surface of the water it lias to sustain. 

Tim tliickuess of tubbing, it may be observed, varies in the same ratio 
as the diameter of the shaft in which it is emploved ; so tliat, for a doubta 
diameter, we re(]uire to employ tu]>l)ing of twice tlie thickness, to obtain 
equal strength at similar deptlis below the surface of tlio water. 

How far Portland cement, if used for tubbing in sliafts, would be abb 
to resist the forces due to the exi)jinsion and contraction, arising froa 
changes of temperature in a hot ui)cast, I have not taken the trouble to 
investigate; but 1 should be inclined to entertain very grave doubts as to 
its safety on this score, if even it were of sufficient thickness to resist the 
mere pressure of the water. 

I have not taken any notice of the additional strength imparted to 
cast iron tubbing by the brackets and flanges, so that any strength dni 
to them will be additional to that calculated for. 
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ON A FART OF TEE CAEBOillFEBOUS 

OB 

MOUNTAO LIMESTONE SEEIES 

OF 

NORTH NORTH UMERLAND. 



By E. F. BOYD. 



Having been on more than one occasion called upon professional! j to 
report on the probable mineral contents of portions of this district^ and 
having* for some years had an opportunity of becoming* acquainted with 
its northern division as proprietor's agent, I have conceived that such a 
description of its principal features as I could further collect, accompa- 
nied by a plan and section, might not be uninteresting as a paper of 
which to beg the acceptance of 3'our Institute. 

Premising, liowever, tliat I do not put it forth as an unerring guide to 
the geologist, but more with that feeling with which all pioneers in un- 
trodden ground are supported, viz. : — ^That the fact of their jotting down 
and introducing to tlie notice of otliers actual facts which have occurred 
to them, however vague and unconnected, or undigested, may at some 
future period assist the more scientific enquirer, or even that flattering 
sensation which arises from the hope that the opening of a few clearances 
through the wood may induce others to explore what they may hitherto 
have deemed im[)racticable and unapproachable. 

Three or four papers have appeared in the " Transactions of the Natural 
History Society of Newcastle-on-Tyne/' which have reference to this dis- 
trict, viz. : — 

1st, in Vol. I., No. 15 — " Remarks on the Geology of the Banks of 
the Tweed." Bv T. M. Winch. 
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2nd, in ditto, No. 19 — " On the Red Sandstones of Berwickshire." 
By Henry Withara. 

3rd, in ditto. No. 28 — " On the Geology of Part of Northumberland 
and Cumberland." By Nicliolas Wood. 

4th, in Vol. II., No. 6 — " On the Stratiform Basalt associated with 
the Carboniferous Formation of the North of England." By William 
Hutton. 

None of these exactly embrace the district I propose : — 

No. 1 being confined to the area immediately north of, and geologi- 
cally underlying it. 

No. 2 treating also of the geological succession immediately beneath. 

No. 3 confining its remarks entirely to the coast line of this part of 
Northumberland; and 

No. 4 confining its remarks to one feature of the group. 

The scene of my paper may be considered, then,. as laid on the line of 
outcrop of the lower portion of the mountain limestone or carboniferous 
series, and is classed by Professor Phillips as the lowest portion of the 
'* Upper Palaeozoic Strata," in his general classification of British strata. 

In my endeavour carefully to track out and delineate the line of out- 
crop of the several strata forming this group, their general rise to the 
west and north, enable me to particularize these in pretty regular suc- 
cession, and as the lowest of them rest throughout u])on a very thick 
stratum of red-coloured sandstone or freestcjne, described by Mr. Witham 
as above-named, I have limited tlie extent of my remarks to the sea coast 
line and to the points to nortli, west, tmd south-west, where the red 
sandstone appears, wliicli is nearly defined by commencing at the soutli 
bank of the Tweed, about tliree-(|uarters of a mile south of Berwick, 
and continuing: by the edire of the hi<^li ground before descending to tlie 
river Till, past Berwick Hill, Shoreswood, and Felkington, through 
Greenlawalls, Gatlierick, Etal, Ford, and Ford Moss, to Doddingtou, 
Hetton, Holburn, Middleton, and Beltord. And at Beltord I leave it, 
in the hope that, as the n(»cessarily minute attention paid to the alterna- 
tion of the various strata in the lead-mine districts has lonjr ago clearly 
developed, through the instrumentality and arranjreuK^nt of Westgarth 
Forster and others, the same formation at the head of 8outli Tyne and 
Weardide, so the advance of railroad communication into North Tyne and 
Reedwater may call forth tlie same etiorts there, and my humble endea- 
vours may f<»rm a link, however small and imjMTfect, in the exploration 
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and classification of the nortli-west outcrop of this interesting geological 
feature, and in registering its development of the mineral value of the 
northern portion of Northumberland. 

Although displaying almost all of the ordinar}' characteristics which 
distinguish the mountain limestone series pro})cr, those aspects wherein 
tliis division of it so markedly diifers from the same series as witnessed 
in Derbyshire, Lancasliire and Yorkshire, may be noticed, as occurring 
in two remarkable points, viz. : — 1st. That, whereas in these counties, as 
far north as Craven in Yorkshire, it nppoars as an immense calcareous 
mass, nearly undivided, and reaching in sevend cases to 100 and 160 
fathoms in thickness, here, in North Northumberland, its limestones 
become divided by beds of sandstone and shale, partially accompanied by 
ironstone and fossil plants, and extensively with coal. 

And secondly, again it differs from the before-named instances, in con- 
taining numerous and valuable seams of coal, and tliose useftd not only 
for lime-burning application, but also for household and other purposes. 

This development of coal deposit is, however, by no means uniform 
throughout the district, neither as to quality nor quantity, its northern 
and western outcrop of the lower strata l>eing more rich in seams of a 
bituminous and household quality, and supplNing, as it does at present, 
and has done for many past 3'ears (probably 200 since its first opening), 
the fire coal demand for the borders of Scotland ; whilst its southern 
and south-western basset yields a carbon of inferior quality, yet sufficient 
to burn the extensive lime-beds there so largely apparent. 

It, however, a*«similates with other members of the carboniferous 
limestone series, in other respects : — 

In the alternation of fossil remains ; the limestones producing and even 
largely composed of marine shells and animals ; whilst with the shales 
and coal beds are discovered the plants and vegetable reliquiae so univer- 
sally found to accompany the coal formation proper, leading us to the 
unmistakeable marino-lacustrine nature of its formation, and to the con- 
clusion that, whether the coal beds were formed from the forests and 
plants on the site wliere they vegetated, and were once nourished by the 
dews and vapours of a surrounding atmosphere, or were the result of 
dejjosits from periodical internal fresh water lakes and estuaries, carried 
there by the waters that held them in susi)ension, yet these must have 
been at frequent intervals subjected to violent, extensive, and long-con- 
tinued inundations of marine floods holding in suspension and again 
depositing calcareous matter, shells, and debris of marine animal life, 
broken and disturbed by wide, extended, and violent forces. 
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FOSSILS. 
The fossil remains observable in other districts of the carboniferous or 
mountain limestone^ are here met with in considerable abundance : the 
peculiarity^ as before remarked, being the alternation of sandstones, 
coals, and shales, containing sand and fluviatile remains, with limestones 
containing numerous specimens of, and even itself largely composed of, 
marine animals and shells. It preserves, also, the distinctive feature 
which belongs to the series — that both the terrestrial and marine remains 
are more unlike the modern productions of nature than those of more 
recent rocks. 

Leaving, then, the difficult question as to the then peculiar state of the 
atmosphere, and the conditions of land and sea, with the extraordinary 
inroads, which their entirely different deposits lead us to consider that 
they must have been permitted to practise upon each other, to more scientific 
geologists, I may state generally, that the amount of fossil plants met 
with, is by no means of the same extent as in the coal measures proper, 
and that they are more narrowly confined to specimens of calamites, 
stigmaria, sigillaria, and lepidodendra, of which the stigmaria are the 
most abundant. And that the limestones of this district afford as fine 
specimens as any others, of encrinites, terebratulje, spirifirae, producta, 
and orthocerata, of corals of various character, and crinoidal remains in 
abundance. 

The Low Dean Bed would soem to have furnished the most remark- 
able both as to numbers and character, and particularly as to orthocerata, 
sketches of two kinds of wliich, extending to two ieet in length, I beg 
to introduce, tlioy being now preserved by Mrs. Jolinson, of Scremerston 
Sea House, and obtained from her extensive quarry recently opened out 
in the said Low Dean bed of limestone, at Sand Banks, near the sea- 
shore, two miles to south of Scremerston. The roof of the Coo])er Eye 
Seam being composed of about a foot of coarse limestone, fiirnished to 
Mr. George Bailes, agent at Scremerston and Slioreswood Collieries, and 
to whom I refer in anotlier part of this ]>aper, a rather uncommon spe- 
cimen of the tooth of a large iish or saurian : it is noticed by Professor 
Phillips in his work on geology as that of a megalichthys hibberti. 

An extensive and beautiful collection of these marine fossils has been 
made by the Rev. Mr. Jenkynson of Lowick, which have largely assisted 
to illustrate Prof(»ssor Sedgewiok's different papers contributed to the 
Geological Society ; and tliey were presented by him and are now pre- 
served in the Woodwardian Museum at Cambridge. 

There occur two thin layers of soft shale-like strata, though probably 
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not appear to inteHere with tbe IbvA of the adjomiiig strata, bat imiiie- 
diately on its coming in contact with the Slip Dyke of Longy Hengh, it 
oontinnee eastward to mark the line of downthrow to sooth of all liie 
strata in contact Neither does this inflnenoe leave it on its junction 
with the main fork at Bowsden, this being proved by the second 
''input" and working of the Rough Coal and Licker Seams with the 
Drybnm Limestone^ on the south side of this dyke^ by Mr. Steavenson, 
at his Licker Colliery ; whilst the same seams, and varioas other lime- 
stone and underlying strata, had already cropped out to the sur&ce at 
Berring^n, one and three-quarter mile to the north of this dyke. 

Its effects on the strata further to east, and forming the accompani- 
ments to the great Whin Sill, I have attempted to describe in another 
place under that head; and whether the frowning battlements of Holy 
Island Castle are indebted for the sharp-edged and undecaying nature 
of their foundation rock, to the Whin Sill, or the Upright Basaltic 
Dyke, may be left for discussion, which discussion may likewise, perhaps, 
include the question as to the centre of operations of this outpouring 
of the molten lava, whether at the Fern Islands, the Lammermuir EQUs, 
or at High Teasdale in Lunedale Forest. 

No. 9, called Slainsfield Dyke, downcast to south of nearly seventy 
fothoms } course N. 76 W. ', its extent being proved from the circum- 
stance that, on the road between Berry Hill and Watchlaw, and 
includlDg the space between Dykes Nos. 8 and 9, the outcrop of the last 
of the seams, viz., tbe Cooper Eye and Wester Coal is found to have 
taken place before arriving at No. 9 Dyke, but that, immediately on 
crossing it to the west of Watchlaw, and at 250 yards to west of last 
outcrop, the Cooper Eye Seam requires a shaft of fifty fathoms to 
reach it. 

No. 10, Ford Common Dyke, downcast to south ; course S. 63 W. 

No. 11, Ford Moss, ditto 

No. 12, Rowten Lj-nn, ditto 

No. 13, Doddington, ditto 

No. 14, Hetton, ditto 

course S. 76 W. 

The exact extent of throw or dislocation of these several dykes, I have, 
except in the case of the Hetton Dyke, no means of ascertaining. That 
they do occur, and ver}' nearly in the position and courses described, 
and that they are, without exception, downcasts to south and east, is 
sufficiently determined by an inspection of the Umestone quarry workings 
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highly calcareous^ immediately underlying the Low Dean limestone, 
which contain very perfect specimens of encrinites, and amongst the 
finable material of the matrix, in which they are imbedded^ they can be 
procured of considerable length and very perfect, even to the display of 
the short branches of this beautiful coral. When broken into short 
lengths and penetrated in the centre^ they form the St Guthberfs Beads 
of the Holy Island fishermen. 

Entire layers of limestone are formed of the crinoides and the syrin- 
gopora. 

Again, this district assimilates to others, in the numerous and exten- 
sive faults, dykes, or dislocations of the strata to which it is subject. 
The circumstance of the course of these Slip Dykes being found in 
general to be at right angles to the main axis of elevation, being here 
varied to that of being at right angles to the iiill dip and rise of the 
strata at the particular part of the district, under consideration, where 
they occur ; and as this varies by slow gradations firom due north in the 
direction of Scremerston, to west and south at Etal and Ford until it 
becomes due south at Lowick, the whole area assuming, and being 
thereto somewhat assisted by the occurrence of the Large Dyke at the 
bottom of the basin, very much the appearance of an upturned shell or 
fan, fringed by the edging of red sandstone, except at the part where 
the line of outcrop begins to diverge to its more permanent and unvaried 
course of south-west throughout the county. 

Under the head of Slip Dykes, one very remarkable fiwjt must not be 
omitted to be named, viz., that (with the exception of a small one of 
four and a half fathoms, firom the line of which the strata on the sea 
coast between Scremerston Sea House and Tweedmouth dip thence to 
the east, at a much greater inclination than heretofore, and approaching 
an angle of 45^ due east), the whole of these dislocations numbered on 
the general plan, up to a point where No. 6 occurs, and near Felkington 
south boundary, are Rise Dykes to the south-west ; and thence to south- 
west the rest of them are downcast, or depress the strata in that direc- 
tion — the latter influences elucidating strongly the beneficial result to 
the dwellers on the surface of what are customarily termed "faults" and 
" dislocations," and what in common phraseology has been branded with 
the name of " difficulty" or trouble in this and other similarly situated 
districts ; but which ought rather to be construed to evince the wonder- 
ful provision of the Creator in making the earth's sur&ce.more beneficially 
Vol. IX.— May, 1861. bb 
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ufefiil fiurihe liabitatioii and eomfiart of the cnaliizi^ bj miltiiiljiiig Iha 
6dg«B of ontenip of TaluaUe strate^ throng^ the frequent oec ur i en oe of 
theee Dip Dykee (as at BenmgtoOf Lieker and ebewhere), thus again 
and again expoeing their otherwise hidden prodnoti to the energy and 
enterprise of man. 

A. short enumeration and desoriptton of soch principal Djkas as I was 
enabled to introduce on the plan may not be unintoesting at this stage. 

ENUMERATION OP THE PRINCIPAL DYKES MENTIONED 
ON THE SURFACE PLAN. 

Commencing then at the northern extremity adjoining the sea eoast a— 

Ist — ^We have a fimr and a half &thom downcast to west; ooozse 
N. 80 W.; being the point £rom which the strata (hitherto rising nearly 
doe north) begin to dip heavily towards the sea; its course and dimensions 
are determined bjr the Scremerston sea lerel passing throng^ it 

2nd. — ^Rise Dyke to west of 15 &thoms; course N. 20 W.; deter* 
mined hj the west workings of Scremerston and east workings of 
Unthank Colliery in two or three of the seams. 

Srd. — ^Rise Djke^ south-west, of about nine fathoms; coarse N. S3 
W.; determined by'theMurton Colliery workings, also seen in die raTina 
near Allerdean Mill, where limestones are obserred thrown back to wesl^ 
and deeper. 

4th. — Rise Dyke^ south-west, of about three and a half &thams ; coarse 
N. 33 W. ; proved in Shoreswood Colliery workings, and between it and 
Thornton. In the former towards the east and north it takes the form 
of a *^ nip" or " baulk," extending for a long distance (260 yards) ; 
the top coal of Cooper Eye Seam being removed and the bandstone and 
grounds remaining. 

Mem. : — These "baulks" or "nips" are very frequent in this dass of 
rocks, two or three being seen to west of Scremerston Shaft, in 
Caldside and Main Coal Seams. 

5th. — Rise Dyke to south-west of fourteen &thoms ; course N. S3 
W. ; apparent in the FeUdngton workings of Cooper Eye Seam, and has 
been drifted through recently at Felkington, prior to sinking a new pit 
there. 

6th. — Rise Dyke to south-west of seven fathoms ; course N. 58 W. ; 
described by the old plans of Felkington Colliery in rise workings of 
Cowper Eye Seam. 

?th. — ^Downcast Dyke of twenty fathoms : the first downcast of the 
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series, except the four and a half &thom Scremerston Sea Coast Dyke, 
and determined by the necessarily changed position of the pits in the 
Greenlawalls Colliery, and likewise the outcrop of the lower seams of coal 
being extended farther west into the country (nearly 400 yards), and close 
up to the boundary between Felkington and Duddo. 

The Upright Basaltic Dyke next appears. Its characteristic and 
igneous features have been described in another place. The usual width 
between its perpendicular sides is from six to eight yards— its mineralo- 
gical character not differing as to colour, nor in its composition of 
hornblende and felspar, from other specimens of a like nature. This is 
the dyke, the course of which appears described on the plan as from 
Lennel House to Holy Island ; and that it must be abo a Slip Dyke to 
south, or have interfered with such a dyke, is clear from its throwing the 
outcrop of the seams still farther out to the south and west (nearly half 
a mile). Its surface workings for road material are observable (as 
indicated on the plan by red ink shading) at Duddo, Mattilees, Licker, 
Kentstone, Mount Hooly, and on the coast at Fenham. 

8th. — Downcast Dyke to south, of at least 109 fathoms, called the 
Longy Heugh Dyke; course N. &7 W.; determined by tracing the 
three items of obtious bearing, viz., the workings of the Cooper Eye 
Seam underground, and of the Ten-Quarter Freestone and Wood End 
Limestone on the surface ; the former of these forming a bold western 
basset, of thirty or forty feet, throughout the whole of Duddo (the tower 
standing very high upon it), Greenlawalls, and part of Etal, up to the 
range of the dyke ; and these accompanied by the identification of the 
unerring guide of the outcrop of the Woodend Limestone being thrown 
out to the west nearly one and three-quarter mile, where the inclination 
of the strata is nearly at the rate of 1 in 4, altogether admitting of an 
admeasurement of 109 fathoms between the rise and dip side of this 
extraordinary dislocation. 

Next in course apoears the south-west fork of the Basaltic Upright 
Dyke, described in its place under Trap Dykes. It has already been 
named that, from the fact of three seams of coal having been pursued 
continuously throughout the panel occurring between No 8, Longy 
Heugh, and No. 9, Slainsfield Dyke, without the interruption of this 
Whin Dyke, it is concluded, either that its influence discontinues here 
to the west, or that it does not extend to the sur&ce. Its direction, 
however, is sufficiently clearly indicated by workings in two places, 
marked on the plan. At the point where our section crosses it^ it does 
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by the sand banks forming the sea coast line to the east, by the curve 
to the south-east which here occurs in the Whin Sill^ forcing the overlying 
strata east back into the sea at Budle Bay, and to the north, as before 
stated, by their being intersected and thrown out by the Upright Basaltic 
Dyke, conceived by me to be a Rise Dyke of considerable magnitude to 
the north. 

The rich and valuable character of this tract of land between Belford 
and Fenwick, skirted by the whinstone to west and south, and the sea 
to the east, clearly evidences how the geology of a country (particularly 
if composed of debris from basalt, lime, freestone, and shale^ — ^here inti- 
mately combined) affect the quality and quantity of the agricultural 
produce of the surfieu;e, almost irrespective of climate and aspect 
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GENERAL DESCRIPTION OP THE WORKABLE SEAMS OP 
COAL THROUGHOUT THE DISTRICT. 



1.— RouoH CoAL.^Roof, Strong free- 
stone* 

Ft In. 

General Section, about 1 8 

A coarse coal, only fit for lime burning. 



Thb Rough Coal.— The highest workable 
seam in the series of the Lowick district. It 
is wrought by Mr. Steavenson at his lioker 
Colliery, being, as its name denotes, coarse in 
quality, and only wrought to prolong the 
duration of the seam below it. 



2.<— LiCKEB COAL.-»Roof, strong blue 
metal. 

GENERAL SECTION. 

rt. In. 
Coal, with partinsrs 2 6 

This is the only seam of any import- 
ance overlying the thick strata of upper 
limestones of the general section, and lies 
about 13 fathoms aboTO the uppermost 
of them. 



This seam forms tbe principal produce of 
Mr. Steavenpon's Colliery, situated at Lioker, 
where he disposes of it as a landsale ooal. 
The extent between the dyke to north and its 
south outcrop is very limited. It is highly 
bituminous in some of its layers, but leaves a 
large residium of white ash after burning. 
It was once opened at Chiswick, and drained 
by a day-level from the sea. 



3. — Grbbnsbs Coal, called also Al- 
LKaDBAif . — Roof stone, red freestone. 

Ft In. 

Coarse Coal 2 6 

Lies about 6 fathoms below the Oxford 
Limestone. 



Although there is almost universally a 
small seam of coal underlying each limestone 
bed, more or less adjacent to it, and that the 
extensive beds of limestone, vis., tbe Drybum, 
Lowdean, Acre, and Behrell, are each of them 
so underlaid, yet this seam called tbe Greenses, 
and underlying tbe Oxford Limestone about 
6 fathoms, is the first of suflksient thickness 
to have been wrought for housebokl use, 
which was done on the Allerdean estate by 
Mr. Sibbet 



4 k 5.— The Muckle Howgate and 
, Little Howgate. 
The former about 3 feet and the latter 
2 feet 2 inches in thickness, and respec- 
tively about 12 and 40 fathoms above 
the well-known Woodend Limestone. 
Have both been wrought to south and 
to tbe east of the present Scremerston 
Pit, in Mr. Thompson's £Gurm. 



These seams wherever opened at Scremer- 
ston, Felkington, and Woodend, have always 
been so because of the demand for burning 
the rich deposits of lime found to accompany 
them; and this happy distribution may in 
part account for the favourable improvements 
in agriculture suggested in these districts, as 
compared with similar limestone deposits un- 
accompanied by coal seams. 



6. — Caldsibe OB Pawcbtt Coal. 

Usual Section, about 2 feet 6 inches 
to 3 feet, and occurring about 40 fathoms 
below the Woodend Limestone. The 
Dunstone Lime being tbe only one 
between. 



This seam, though wrought at the older 
shafts in Scremerston, has not been found in 
good condition at the present pit. It was 
won by means of a water-level drift carried 
up from the seaside, through the entire of 
Scremerston estate, on to Unthank, a distance 
of fully 2 miles. For many years this semm 
continued to supply the landsale vend require- 
ments of Etal Colliery, in that district of it 
called the Longy Heugh Cut, and there called 
the Fawcett C<ni1. It likewise was wrought 
near the Woodend Limestone Quarry, and 
on the east side of Fawcett Moor, whence it 
takes its usual name : and its working is con- 
tinued through Ford, Doddington, and Bite- 
about, there supplying a fkir bituminous^ 
though not very rich cc«l, for household land- 
sale. 
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7*— 9CftR«:ini9TOK Maiw Co>ll fjene- 
rally eiecpt at ^ereni^rstoti a ad Un- 
til ank), termed the Blaci Hill Brau. 

USUAL SKCTIOPr, 

FU In* TL In. 

GoQdC<>ftl S 4 to 2 a 

Ground Eki 6 ,| 1 3 

Ifear the bottom of tbe eeam U Kwnfr- 
timei found a bmsajbttiid, atidocoa^ion- 
dlj a ooiii^ or dantj coi^ httw^n tbe 
top and g-round cool a, increa^mg to band 
of 6 to & inches thick. 

H occur* iihout 00 fatboms below the 
Little Uow^te^ and at the last de«p 
vinnio^ at Scr«Tni?ri^toa it i^j from the 
matnmt 119 fathoms. 



Tlis top coa! of this s«&m, at Soremeriton 
aad Uo thank Colll^rie*^ ha a for nearly n oen- 
tury supplied the large blocfcy coal fit for iha 
dis'^ant cftrriage of the borders of SeoUand^ 
having bemi drained for that purpose by m. 
lOD^ levelf comm^ncio^at tbeaea*«idet on the 
Soremoreton ««t«to, a Uttle to north of the 
^ea House there. Beyond these it a^tiirea 
the name of the Black Hill Seaai, f^^i a 
place of that name on Fcrd Mo». It h»s 
also been wrought at Felkin^ton Old lAmm 
£ilna; new the Whin Dyke on Matciteos 
eatate ; n^ar the Etal Hantatifm IIoua«fl ; al 
Slainsfield, Bla^khill^ and DoddJogton^ Zt 
is^ howerer, lq fim^st condition at Scremer- 
Bton Colli^ty, where the aunaal outpnt reaciiM 
about 25f 000 tons. 



8.— Stony Coal or Habdt 8b am— 
All mdifferent fleam^ hmng hard and 
Ooarw burning'^ not mort* thaJi 9 or 3 
fathoms below the last-named a^am, 
usuaL sicnojf. 

FLlM. Vt Ea. 

Coal d 

8tone Bnnda d & ^**. 

Middle Goal, good.... *t .... 1 8 

Basted limeatotte Bands 1 2 ,.... 
Bottom Coal, rich and bi- 

tlUEUILOUf ••> »p.. 9 

i 11 S 8 
Hard thill for kirriny. 



At Greenhl walls and Slainsfield, where it 
hai b&&o wrought, U takpa the name of Hardy 
Goal, and that of Kiln Coal at Ford. Th» 
thickening of the band and hardneas of the 
kirringf are atrong objaotiona to its extenelT« 
working. 



9.^Cakobr Goal, of Berwick Hill ; or 
BULMAN Coal of Murton ; and Main 
Coal of Thornton, Shoreswood, &o. 

USUAL SECTION. 

Tender shale roof. 

Ft In. Ft In. 

TopCoal 1 

Chalkstone 1 •••• 

Fine Splint 1 

Rougrh or Coarse Coal 7 

Band 1 8 ... 

GoodCoal 1 6 

Chalkstone 1 . • • • 

Bottom or Smithy Coal 4 

1 10 4 7 

Shoreswood 10 4 9 

Murton 10 4 

Oatherick 10 3 8 

Ford 9 3 6 



By reason of its splinty oharaoter, this s 
produces an excellent steam -raising ooal, 
they binding* and hardening it so as to render 
it of good endurance. 

It is now exhausted within the ordinary 
drainage of the engine power hitherto em- 
ployed at Ford and Etal, where, but for ill 
difficult roofstone, its winning on a more ex- 
tensive scale would be resorted to, it being 
considered of the best sample of steam and 
hovsebold coal, some parta of the seam greatly 
resembling in hardness and durability the 
Cooper Eye Seam. 

Its working at present is confined to tb« 
Oreenlawalls Colliery. 
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10.— Thbbb Quabtsr Ck>AL. — Usual 
Section, where in best order. 
Bine shale roof. 

Ft In. 

TopCoal 1 1 

Black Dantj Band 4 

Coarse Orey Coal 6 

BottomCoal 1 1 

3 

The kirving> is made in the shale be- 
low. It lies about 18 fathoms below the 
Bulman Seam. 

11. — COOPXR Eyb SsAic.^ Formerly 
Stony Coal, and at Ford Common 
Lady Coal. Lies about 3 or 4 fathoms 
below the Three Quarter Coal. 

USUAL SECTION. 

Roof, bastard limestone. 

Ft In. 

Top Coal, splinty 1 3 

Hacker, whirh will bum, but with 

large residium 9 

Ground Coal 1 3 

3 3 

This seam is very liable to undergt) the 
process of " nip out" or " nither," some- 
times to the disappearance of the seam 
for 250 yards — as to north of Shores- 
wood Pit. 

The " conglomerate" freestone, which 
takes the place of the seam (see speci- 
men), appears composed of rounded peb- 
bles, broken vepretable remains, and eyen 
shells, the latter being often surrounded 
with a brilliant envelope of " iron py- 
rites," which substance it is not unfre- 
qnent in other instances of this forma- 
tion to find attracted to, or forming the 
nucleus of, a group of vegetable or animal 
matter, once floating in the mud or sea 
prior to its undergoing the hardening in- 
fluence of intemid heat. 

12. — WzSTEB Coal, lying about 10 
fathoms below the Cooper Eye; and 
General Section as at Felkington New 
Pit. Roo&tone, blue shale. 

Ft IB. Ft In. 

Coal 2 2 

Limestone Band 1 6 .... 

Coal 7 

Blue Shale Band 3 .... 

Coal 10 

4 6 3 7 
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Althongh not at present being wrought at 
any of the already-named collieries of the 
district, it has borne its part in the working 
of almost every one of them, and particularly 
at Slainsfield and Ford Common ; and but for 
its heavier labourage payments and difficult 
roofstone, would, by reason of its coal bearing 
well the effects of weather and carriage, prove 
a valuable adjunct to the household and steam 
purposes of the district. 



This forms the supply of the Shoreswood 
and Felkington Collieries, to the extent of 
about 21,000 tons annually. 

It is admitted to be the seam of the district 
from which household coal of the richest and 
best quality is obtained, as well as most ad- 
vantageously to the enterpriser. 

Its appearance when wrought is large and 
square : is highly bituminous, and, although 
leaving, as all the coals of this series do, a 
white residium, still burning with a bright 
flame and lasting properties. 

This seam is found in more or less perfec- 
tion in all the collieries of the district, being 
most extensively exhausted at Shoreswood. 

The so-described " Maoker " increases in 
those to the north, as at Berwick Hill, from 
the thickness quoted in the general section up 
to 2 feet 6 inches and 3 feet, and in the col- 
lieries further south it somewhat diminishes. 

It has not yet been sunk to at Scremerston 
New Pit, but is fully expected to be in good 
condition there, as it is at present being 
worked at Berwick Hill to its rise. 



This is the lowest seam of the series, over- 
lying a considerable mass of shale, and that 
resting on the red sandstone, and during the 
exhaustion of those of more profitable work- 
ing, has not been extensively sought after. 

It has lately been sunk through within the 
workings of the recenUy-commenced colliery 
of Felking^n, and in former times had been 
wrought at some of the rise pits of Shores- 
wood, and more extensively at those collieries 
more immediatelj^ situated at, or nearer to, 
the outcrop of the series, such as Etal and 
Ford : won by extensively driven day-levels 
obtained from the rapidly-descending sur&ce 
to thehr west. 
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It is almost needless to conclude these reiuarka on the different cod 
fleams by adding!: that^ notwithstanding, tlje antiquity of the working- and 
partial exiiHUstlon of the various heds, the gTatiually inereasing powers 
of communication to more distant poinCa of disposal will eYentuallj 
introduce idDuings on a more enlarged and ejcpensive Bcale to accomplish 
the tiraiDftge of the various seama of coal and other minerals in their 
gradual dip to the east, and after the working out of the natural drainage 
afforded by day-levels ; but this priod will, of course, be guided in its 
ev^ent by the process of supply of Uie rest of the district^ and this again 
influenced by the ajiprofich of railroad communication urging the tide 
northward of tlie coal - field proper of South Northumberlandj and eaat- 
ward of the districts beiag explored in Liddlesdale and elsewhere. 

Tits made af worJnng adopted is universally the same throughout the 
district, and has been handed down from very ancient usage^ viz^, that 
of the long wall system. The exjilorations of " levels" at the dip side 
laying dry a certain pauel or wiUtli of '* wall face'* at right angles to 
the said levels j and wide in proportiou to the requirements of the daily 
"out-put," or of the jjowers of the perpendicular engine-lifts or day- 
drifts employed. This wall face is divided amongst the workmen to the 
extent of t-en, twelve, or fift**en yards to each man, according to the 
thickness or hardness of the seam. The means used of transmitting the 
coals being generally by rouod tubs capable of being transferred from 
the framework or sledge on which it is placed^ and drawn on the sliding 
and often moistened floor of the seam by one pony along and from the 
face to the "gateway" or "roUey-road," planned at convenient distances 
of 100, 120, and 150 yards apart, and there elevated to the economical 
and improved transit of rolleys drawn in sets of six, eight, or ten, as 
circumstances admit, by a pony or horse of greater power ; — hauling 
engine power having been already introduced on the rolley-roads of the 
more advanced collieries, or where the employment of shafts or exits 
occur to the rise of the lowest drainage or water level. 

It may readily be imagined that the very general existence of strong 
limestone bands in the sections of seams enumerated, and which, to a 
manag'er of "board and pillar" working, would be a marked and almost 
insurmountable difficulty, is here hailed as a powerfrd ally in forming the 
front edge, even with considerable intervals of the pillar behind (about 
four or four-and-a-half feet) the workmen around, between and behind 
which pillars the stouring or "gob" is effected, as best it can, by the 
other refuse or kirving mateiial made and met with in the working. 
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Where these bands are absent or not strong enough wherewith to form 
pillars, then recourse is frequently had to a portion of the roofstone for 
the same, tlie last alternative being the employment of strong timbering 
not expected to be again drawn or used. I need scarcely add that the 
heaviest item in the cost of production is the correct pillaring and keeping 
open of the branch roUey-roads or "gateways" which necessarily are 
preserved as access to the face by well selected and neatly finished pillars. 
The requisite preserving of the height after the squeeze or crush occurs 
of the superincumbent strata, the effect of which to the eye of a stranger 
is a matter of surprise and curiosity, being effected by cuttings made in 
the altered floor or roof of the rolley road^ as is found most convenient. 
The moistening of the particles of iron pyrites stowed together with 
the rubbish is sufficient to alter its condition from the state of iSulphuret 
to that of sulphate of iron, the decomposition of which frequently causes 
considerable increase of temperature, and the discharge of strong and 
stifling per^me, otherwise the ventilation under this system is not diffi- 
cult to maintain, the extent of run or traverse of the air being in no 
case very great, and that portion by the &co and water-levels easily 
accessible. 

AS AN ITINERARY 
To investigate the particulars already described, let the tourist com- 
mence at Tweedmouth, on the south side of the Tweed, and proceed 
southward, and he will find himself travelling on the ascent of the 
thick freestone underlying the coals and limestones, and so particu- 
larly described by Winch in his paper on the Red Sandstone of Ber- 
wickshire. — Natural History Society's Publication, vol. I., page 117. 
The new cemetery, and the extensive quarry behind it, show its enormous 
thickness, its unvarying characteristic of red colour and gritty hardness, 
and its outcrop to the north. (See Mr. Winch's section already quoted, 
and see also Major Johnson's section in the cut made for the Great 
North Road, and the details of which occur in my general section.) In 
this cutting is developed very clearly the resting of the shales and the 
lowest or Wester and Cooper Eye Coal Seams, and the lighter freestones, 
with their ^1 rise here nearly due north, at a rate of not less than 1 in 
6, on the aforenamed red sandstone. The latter seam (the Cooper Eye) 
occupies Berwick Hill Colliery, at a depth of forty fatlioms from the 
surface ; but explorings in it have recently been urged still fiirther to 
the dip. This coal is not here quite in as great perfection as at Shores- 
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wood, but supplies a large portion of the trfide of Bens^ck and stif- 
rouiading' district. This seam is imwatensd by means of a long- levfcl 
bn>ug!it up from behind Spital. 

Between the Cooper Eye Seam and the Bulmau above it, tbe ^mne 
road cutting passes throug^h that strong and nearly white layer of sand- 
stone, fonning the remarkable escarpment afterw^artls named, on which 
Diiddo Tower stanc^ and ranging south and west through Greeulawalk 
and Etal estates. 

In travelling west from this point, the tourist for some distance con- 
tinues nearly in a line parallel with the outcrop of strata. Haring 
crossed the range of No, 1 Dyke (alluded to tinder that hend), at the 
approach to the Etfd and Bcsrwick TuiTipike near Etal and Billy Law, 
No. 2 Dyke k likewise passed (the first of tlie series of rise troubles) j 
and here the Unthank Square and Old Engine Houses evidence th« 
extensive colliery opevatioasi in former times, although not at present in 
action, in this neighbourhood. 

On the 3Iiirton and Tliomton estates are appearances of a similar 
|sture, with remains of old shale heaps following each other so closely 
Si to denote aeearately the line of water level through these propertieii, 
even to the occurrence of a Dip or Rise Dyke — tbe next shaft sunk varjing 
from tlie line hitherto preserved, either '*out" or *4n," according to 
wln^tlu-r tlii^ (^vke i^ itpcff^f fvi- i1<>wn'0>;t in t.b<^ direcf'inn tulcen. On 
the tbrmer ot tliese estates^ the irameworks ot pumping engine houses 
evince that recourse was had to perpendicular pumping engine power 
for the drainage, and the greatest depth explored thereby was usually 
about forty &thoms, the seams wrought being the Scremerston Main 
Coal, Bulman, and Cooper Eye. 

On entering Thornton, you pass the line of No. 3 Dyke, described in 
its place. 

The ravine crossed by the turnpike at Unthank, Miller's Bridge, 
discovers the heavy feeders of water which continue to serve out of the 
old free water levels, by which the upper rise portion of the workings in 
the three seams mentioned were unwatered in Unthank, Shoreswood, 
and Felkington estates, and which feeders, but for the preservation of 
barriers, would have proved a serious burthen on the opening and 
working of the lower or dip workings. 

Ascending tlie hill to Camp Houses and Allerdean, you come in sight 
of the present working at Shoreswood Colliery, here engaged in the 
finest sample of the Cooper Eye Seam, and supplying household coal to 
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that portion of West Berwickshire and part of the border county of 
Koxburghshire^ which extend beyond the influence of the carboniferous 
range. 

Nos. 4^ 5^ and 6 Slip Dykes are now passed, and are all downcasts to 
west and south (the range of old water level pits describing them). All 
occur within the next adjoining estate of Felkington^ and nearly at its 
southernmost extremity, may be observed the first; and here the farthest 
north-west, working of limestone, in the Woodend Limestone (so called 
from having been extensively wrought at a place of that name), although 
the so-called Dunstone Limestone is below it, and is the first workable 
bed above the aforenamed coal seams. Their relative thickness may be 
quoted at seven feet the Dunstone, and fifteen feet the Woodend. 

Near here. No. 7 Slip Dyke, and the Upright Basaltic Dyke, occvr 
within a quarter of a mile of each other (see their description in their 
place). The towering situation of the remains of Duddo Tower, elevated 
on the headland here formed to the west and south by the Ten-Quarter 
Freestone, being a good landmark of the line of direction of this intrusion 
of igneous matter perpendicularly, and in a straight course through the 
carboniferous deposits. The fact of the basalt (of a dark blue colour) 
having been here extensively quarried for road material (at Mattilees 
and Duddo), affords a good opportunity of minutely observing its struc- 
ture, width, and perpendicularity, and its burning effects on the adjacent 
strata, together with the peculiarity abeady noticed of its being shifted 
or altered in its course for a space greater than its own width, by the 
simultaneous side action of a " slip fault," observed here in the coal 
seam workings — a circiunstance that is corroborated by a similar 
influence exerted on a Whin Dyke at Cockfield Fell. 

Within this panel the Greenlawalls Colliery is wrought, the rise 
portions of the Main Coal and Cooper Eye Seams having furnished its 
supply for more than a century. 

It is at this point that attention may be drawn to the basset of the 
Ten-Quarter Freestone, lying between the Cooper Eye and Main Coal 
or Bulman Seams, the ground, wherever it occurs, assuming a lofty and 
naked appearance, and frequently a bare escarpment, as it does here for 
nearly a mile in length, and particularly where suddenly terminated by 
No. 8 Dyke — the softer stratum of shale on its south side being worn 
away by external influences, leaving the freestone as a bold cliff of 
twenty-eight or thirty feet in thickness. 

Throughout the continuance of the three estates of Greenlawalls, 
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Oatherick^ and Longheugh (part of Etal)^ and prior to the occurrence of 
No. 8 Dyke, the seams of coal continue to range pretty regularly at a 
water level of S. 45 E., and the full rise about 1 in 7. 

The effects of No. 8 Dyke is next remarkably apparent in descending 
from Gatherick Village to the ravine to its south. The two opposite 
high-topped, though rounded hills, bespeak sufficiently the disturbing 
influence of the One-Hundred-and-Nine and Seventy- Fathom Dykes, 
which has opposed the upreared edges of the strata to whatever subse- 
quent denuding effects they have since been subjected; and all this 
suddenly terminated by the rapid descent of country towards the Till, 
as at Berry Hill, sufficiently abrupt to allow a water level day drift to 
be introduced on the hill side, and driven in the opposite direction to 
the sudden rise of strata, so as after a drifting of nearly one and a 
half mile, to unwater the coal seams at a point forty fathoms geologically 
deeper than where the said seam outcrops to the sur&ce. 

Between Nos. 8 and 9 Slip Dykes the observer may again have the ' 
opportunity of examining the appearances and influences of the Upright 
Whin or Basaltic Dyke, and satisfy himself that this limb, whose course 
is here N. 73 E., must be a fork &om the Main Whin or Duddo Dyke, 
and must join or come in contact with the latter at or near the village 
of Bowsden — its extensive quarrying for road material, on the road from 
Bowsden to Ford, affording again the means of inspecting its effects on 
the adjoining strata, and its igneous and protniding characteristics. 
For reasons already stated, I have not ventured to draw its course much 
farther west, but have no doubt that, if it were desirable, it might be 
traced in the vicinity of Etal and Crookham Villages. 

We now approach the farthest south-west edge of our plan and section, 
for after the influences of Nos. 8, 9, and 10 Slip Dykes — all downcasts to 
south — have tended to widen the breadth of our district at this point, 
by detaining the lower portions of the carboniferous strata longer within 
the surfiice, and the rou<»-h and jagged escarpments of the harder sills 
(the Ten-Quarter and other freestones) seem to have preserved the 
elevated and barren character of the Ford Common, before the descent 
to the richer land around Ford Castle. We find that the outcrop of 
the different strata at this point suddenly change their direction, varied, 
however, at certain intermediate positions, by the tortuous curvun"^ 
observa])le in the ditibrent limestone quarries of ancient date at the back 
of Ford Common. 

Between Nos. 12 and 13 Dykes the outcrop of this panel runs nearly 
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east and west, and by the regularity and fine development of the different 
limestone beds in the vicinity of the village of Lowick (worked chiefly 
by Mr. Steavenson of Lowick), as well by their rapid rise towards their 
outcrop here, present the most fevourable deposit, within the shortest 
space, of this valuable mineral, no less a number than seven or eight 
different limestones being traceable within the space of one and a quarter 
mile, var}'ing in thickness from eight to eighteen and twenty feet each, 
and embracing a total section of mountain limestone of between 130 and 
140 feet. Almost without exception, each limestone is underlaid by a 
small seam of coal, but most of them at this point are too thin to be 
workable ; and Mr. Steavenson and Mr. Salisbury derive their coal for 
lime burning principally fi'om the Licker and the Rough Coal, the two 
little seams forming the highest of the series of the Lowick district 
adjoining the East and West Whin Dyke, but their near approach to 
exhaustion would seem to indicate the propriety of a railway being 
introduced into this part of the district shortly, in order to the delivery 
of a cheap coal for the more extensive opening out and disposal of that 
valuable fertilizer, the mountain limestone. 

As my third line of section, firom E to F, follows very nearly in the 
course of the last of the dykes (No. 14 or Hetton Dyke), I may conclude 
my remarks by a few observations in tracing its course to the high water 
mark at Fenham Flats. 

I need scarcely remark that this is the most interesting of the sections, 
because it is nearly at right angles to the line of outcrop of the whole of 
strata included, and because it is the only one which crosses the lofty 
range formed by the Whin SilL 

In keeping with the other parts of the district, this partakes of the 
usual surface characteristics, viz., a cold, wet, and boggy surface where 
the coals and shales are prevalent, as at Biter Bit (or Biteabout) and 
Doddington, improved by the crossing of the limestones as substrata, as 
evidenced by the good Northumberland farms at Laverick Law, Holbum, 
and Hetton. This feature, again altered by the lofty rounded range of 
hills formed by the thick red sandstone of Heddon Hill and Cuthbert's 
Cave, on the sur&ce of which, for the space of nearly a mile and a quarter 
in length, the "heather," "lichen," and "ling" reign supreme, the 
summit level having here reached nearly 590 feet above the level of the 
sea, and these again capped by the overhanging c]ifEs of the Dark Blue 
Whin Sill, which, though bare on their summits for want of soil covering, 
and nearly perpendicular on their western escarpment for two miles in 



enclosed to the north and east by tlie aforesaid escarpment o 
to the west by the still higher outline of the sandstone hills 
and to the south and east by the deep woods of Detchant 
(see sketch), and presenting a sterile and gloomy picture, m 
of the dark glens of Scotland than any portion of Northumb 
be expected to contain. 

I have had much difficulty in accounting for the app 
portion of this Whin Sill on the high ground near Buckton '. 
and niarked on the general plan, and can only accommodat 
ance there as being of the same '^ Sill " as the rest, by cor 
distinct fork or separate intruded layer or bed as a bra 
main body of the Whin — such an appearance being not 
Hutton in his paper in " Natural History Society's Transa 
II., page 98, as at or near Hartington and Little Swi&bum 

The two queries of importance in reference to this " Wl 
to which I should very much like to have had opportunity < 
replies, are — 

First — ^Whether throughout the whole range of its appe 
Kyloe to Cumberland, it is always invariably overlaid and 
the same strata, or geologically occupies the same positi( 
the district in which it occurs ? 

And seeondly — ^Whether the perpendicular Basaltic Dyke 
of Kyloe penetrated through and severed the " Whin Sill," 
other strata, or whether their protrusion was coeval, an 
amalgamated together in the fused state ? 

From this lofty position, down to the sea-side at Fenhai 
vations have already been recorded, under the head of " £n 
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for the Castle there, sufficiently attest its connection and relative position 
with the main land. The mouldering nature of the freestone, of which 
the ancient Holy Abbey has been constructed, also showing the necessity 
of care in the selection of material proposed to be used for so enduring 
a purpose. 

r do not propose describing the outiine of strata northward from this 
point along the coast lines, however beautiful and instructive it may be, 
because it has already formed the subject of a very interesting paper for 
the same purpose, by Mr. Nicholas Wood, in the 2nd Vol. of '^ The 
Transactions of the Natural History Society." 

But I may conclude by referring to that paper as amply corroborative 
of the sectional detail I have ventured to introduce into this paper. 

I may be allowed to use this opportunity of expressing my obligation 
and sincere thanks to Mr. George Bailes, of Allerdean, agent to the 
Scremertson, Shoreswood, and other Collieries, for the able and ready 
assistance with which he has furthered my enquiry, by aiding in the 
sections and general exploration of the district; and to Mr. Steavenson, 
of Lowick Lime Works, and Mrs. Johnson, of Scremerston, for the 
sections of lime and coal strata more immediately connected with the 
localities in which they are interested. 



Vol. IX.— Mat, 1861. 
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DETAILED ACCOUNTS OF STRATA PASSED THROUGH IN 
VARIOUS INDIVIDUAL SINKINGS IN THE DISTRICT. 

Ra.1. 
Seetiffa of Strata sunk through to the Main Coal Seam m th» 
Jack Tar Pit, Seremenfon Colliery. 
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129 


Cmi 









a 








180 


Hurd don mettil * . * * 









3 








131 


Coat add 1 inch of metal 









1 




















- 7 





n 


1S2 


Soft blue DMtftl .. 






1 


1 








laa 


Hard JVe«aU)De g^irdk 


















194 


Qjofi ^'jMnrsf J 


















135 


Litrjeatone^Roof of *eam 









1 


2 






136 




2 10 

3 

1 3 























4 


4 






187 


Blue metal tbill .. 


• • 


• • 





4 


2 
o 


5 


7 








~^ s 




111 





9 



No. 2. 



Section of Strata sunk through to the Cooper Eye Seam at Shoresruoad 

Colliery, 



Ho. 

1 Soil .. 

2 Soft white freestone • . 

3 White freestone •• 

4 Soft tills . . 

6 White freestone .. 

6 Dark blue metal 

7 Coal •• •. 

8 Gray stone— Roof of seam 



VmM.Ti.ln. 








3 


10 


3 


3 


7 


4 





1 


1 


6 





2 


6 


2 


2 


3 








8 








8 



Fma.It. la. 



Carried forward 



• . 22 3 1 



217 



TopeoMl •• 
Chalk ttona • • 
Splint eoal 
Grey itone band 
Ground eoal •• 
Chalk stone 
Smithjf eotU . • 



10 
11 
12 
13 
14 
15 



Brought forward 



Ft In. Fmi. Ft fis. 
3 1 



I Main eoal or 



Blue metal thill 

Hard tills •• 

Softtilla 

Coal 

Limestone 

Coal 




16 


Blue metal 


• • 




• • 




• • 





8 11 


17 


Coal 








. • 







11 


18 


Grey stone 


, , 




,, 




• • 





1 2 


10 


Blue metal • • 








• • 




1 


2 


20 


Limestone • • 


• • 




• • 




• • 





2 10 


21 


Coal 








• • 







9 


22 


Blue metal 


• • 




• • 




• • 





2 4 


23 


Grey stone 








, , 







8 


24 


Coal . . 


• • 




• • 


10 






25 


Grey stone •• 











8 






26 


Coal •• 


• a 




• • 


1 


4 








Metal 








• • 


~ 





3 


27 





5 8 


28 


Freestone 


• • 




• • 






1 


2 1 


29 


Dark blue metal • • 








• • 







4 


SO 


Soft white freestone 


• . 




,, 









2 U 


31 


Dark grrey freestone • . 








• • 







4 9 


32 


Dark blue metal.. 


, , 




• • 









1 


33 


Coal 








• . 







6 


34 


Dark blue metal •• 


,, 




• . 









1 10 


35 


Limestone .. 








,, 







5 


36 


Hard g^rey freestone 


• • 




• • 






1 


8 1 


37 


Dark blue metal 








• • 




2 





38 


White freestone .. 


• • 




, , 









3 9 


SO 


Soft Tills .. 








,, 







1 


40 


Hard white freestone 


• . 




• • 









3 


41 


Ug^ht blue metal 








,, 




1 


8 2 


42 


Limestone 


• • 




,, 









1 11 


43 


Coal 








• • 







1 


44 


Soft grey stone . • 


• • 




• . 









4 


45 


Goal 




• • 




• . 







8 


46 


Metal 


• • 




• . 









5 


47 


Grey stone • . 








• • 







2 1 


48 


Coal (Thru-quarter seam) 




• • 









2 1 



1 1 10 



3 5 6 



49 Black metal • . • • • 

50 Brown limestone • . • • 

51 Metal and Omi^ 

52 Limestone — Roof of seam • • • • 

5^ G^^^nebaid ..l^Z^'^'i 

55 Ground eoal .. j '^'*"* (. 



3 1 
1 4 

4 1 
1 



12 1 9i 



1 2} 

3 3J 



2 9i 



Carried forward • • 



,. 43 1 2 




&6 



ift blue laeu] thiil 



wbm. ^ b^ flu rt !«. 

43 1 S 
.032 
3 



Total 



43 4 4 



No. 3. 



Section of Strata mnk thratigh in FelMngtan Nem PU^ and in a 
Staph from the Cooper Eye 8mm on the Fourteen- ^hthom 
Upcast Dyke south-westf to the Wester Coal Seam. 

tfo. Foat rtn ill. 



1 

2 
3 
4 

& 
6 
7 

S 

9 

10 

11 
12 
13 



Soil »Dd da J 

Fr«e«coBe biiuli *t 

B«d aandvione . * 

Blu0iDetal 1^. .* 

Coal ♦ . 

H«nl buMrnfd luneatoae 

C^l *. 

Blue metal •• .« 

Umestooe 

Bly« metm] • 

Top coal. , 

Baad irtone 

Ground cml 



^ C&Ait 0r Black 



Mm 



t * 



6 

2 

10 



¥teiurt.t&. 



2 ia 
a T 
2 Id 



3^ 



14 


S«ft bhia metal • . 


m * m n 


■ • 





2 




15 


LimcAkme *. * • 


m 


«• 












je 


Btroog gtvj tlUi 


• • • 


• 


• • 





2 




17 


FrecstmiA .• » 


M »■ 


* ■ 







1 




IS 


Metal .. .^ 


• * * 


* 


t* 










19 


OtflJ 


i 


/ 


9 








SO 


Band, blue metal 


Hardy, <fr 1 


9 








21 


Coat *^ *4 } BtmjfCimi 


^ { ^ 


2 








£2 


fiaud, Uiii(»to<ie.« 


uam 


1 1 


2 








23 


OaJ 


J 


I 


9 










Strong tills, mixed with freestone • 




" 





4 


7 


24 





1 


2 


25 


Greytais .. 











1 





26 


Coal •• 











1 


4 


27 


TUls 











2 





28 


Freestone bands •• 











4 





29 


Limestone .. 











1 


6 


80 


Coal .. 














4 


31 


Tills 











2 


6 


82 


Blue metal 








2 


5 





83 


Freestone bands 








1 





3 


34 


Blue metal 








1 


4 





35 


Coal 














3 


36 


Freestone bands •• 











1 





37 


Top eoal •• 




* / 1 










88 


Chalk stone 




/ 










39 


SpUntooal.. 




1 1 










40 
41 
42 


Bough eoal 
Band, grey metal 
Parrot eoal • • 


Main eoal ot 
BMlmantean 


• 1 










43 


Oround eoal, parrot 















44 


Chalk stone •• 
SmUhycoal.. ' 




I 










45 




\ 
















^ 


— 


1 





7 



u i ^ 



1 4 8 



9 11 



Carried forward 



•. 23 2 



219 



>«. 








fM.fllB. VteaVtiB. 


Brought forward 








22 2 


46 Strongr prvy tiUi 






• . 





7 


47 Soft light blue metal.. 











9 








• • 





6 


49 Metal 











3 








• t 


1 


1 


51 Black metia.. 








10 


52 Limestone • • 






• . 





3 


58 Coal 








11 


64 Limestone 






.. 


11 


65 Coal 











7 


56 Strong tills 






. • 


4 


6 


67 Soft blae metal 








1 11 


58 Tills •• 






. • 


2 


6 


59 Strong- grey till* •• 








3 





60 Fre(f*iton^' bands 






• • 


6 2 





61 Blae metal • • 








5 





62 Orey freestone .. 






• • 


1 2 





es Coal 











6 


64 Hard red freestone, Ten-Quarter stone 


. • 


8 





65 Blue metal • • 




.. . 




2 





€6 Orey freestone, Ten- Quarter stone .. 


*• 


2 3 





67 Blue metal .. 




• . . 




2 





68 Limestone • • 


• . 


• • 


• • 


2 





69 Cbal 




. . • 




1 





70 Metal .. 


. . 


• • 


• • 





6 


71 Orey tills •• 




. • • 




2 





72 Coal .. ) 




€ 


1 2 






73 Band stone • • Three-Quarter eeal \ 


6 






74 Coal •• 3 




I 


1 


2 


8 
— 23 2 8 


75 Metal 




• • • 


• 


8 





76 Cbal .. 


.• 


. • 


• • 





3 


77 Blue metal .. 




• • . 


• 


1 


6 


78 Freestone 


• • 


. . 


* . 


2 


6 


79 Blue metal •• 




• • • 


. 


2 





80 Coal .. 


. • 


. . 


, , 





8 


81 Limestone .. 




• • . 


• 


1 


2 


82 Splint coal ..^ 




( 


1 3 






83 Band stone .. [Cooper Bjfe team \ 


9 






84 Ground ooai ..3 




I 


1 4 














3 


4 
— 220 


85 Soft blue metal 








3 





86 Limestone 






.• 


1 


6 


87 Tills 








2 





88 Hard bastard limestone 






. • 


3 





89 Blue tills •• 








5 





90 Limestone • • 






• « 


1 





91 Blue tills .. 








1 


6 


92 Freestone • • 






• • 


2 





93 Blue tills •• 








8 


6 


94 Freestone 






• • 


1 





95 Coal 











6 


96 Metal .. 






• • 


1 





97 Orey freestone 








2 


9 


98 Red freestone .. 






• • 


2 


9 


99 Limestone •• 








1 


4 


100 Metal .. 


Gmtwi 


ffd 


• . 


1 


6 


Ganiedi 


5 3 


4 48 S 




Breaght forward 



Tbu. Pt. IB. Fbu. wt b. 







• » • 1 


*w« 


rills 


■ i •* 


104 


\AmMton0 


« ■ « < 


105 


Met*l 


»■ • t 


106 


LimieiUme .* 


* ■ « 1 


107 


MetAl 


• • *t 


loa 


Coal ., 


\ 


log 
no 


Coal ,, 


t 9ean 


111 


Blue metal band 




112 


Coal ,, 


) 



Totil .. 



J ^ 



• * 


5 

Q 


3 

1 


4 
8 


4d 





9 


* ■ 



1 


9 













■ • 






2 

1 


e 

4 








• * 






1 



6 








S 2 














I 6 














7 














3 














10 


1 


2 


1 












• ft 







4 


5 


• ■ 


67 


4 


a 



€twn of Strata from the T} 
Mulman^ Cooper E^e^ a*nm 
and Berwick Hill Colliery. 



IS Scremcrst^n Main. Coal to the 
ier Coal Seams^ at Scremeriion 



No. 












Fmi. n, tn. fait, tt IM. 


1 


Blue metal 




• • 


• • 


* * 


I 


5 


§ 


2 


Freeatoae « * 




■ • 


• 










ft 


3 


Blue metal 




• • 


■ * 


,# 





3 


4 


4 


Preeatoae - ^ 




• m 


p P m 













6 


Blue metal 




f • 


* V 


• ^ 








3 


6 


Freeit^aij .. 




«« 


* • * 










11 


7 

e 


Coal ,, 
Baud •* 




1 Stony or f ^ 


- 






2 



3 
6 





Coat .. 




J hardj 


Bnatu^ ^ 


• ■ 








10 












— 325 


10 


Blae mettl thill 




• • 









1 


6 


11 


Freestone 








, , 








4 


12 


Metal 




• • 












1 


13 


Freestone 








• • 








5 


14 


Brown metal 




• • 









2 


9 


15 


Coal .. 








• • 








5 


16 


Brown metal 




,, 









1 


5 


17 


Coal .. 








• • 








7 


18 


Brown metal 




• • 









1 


9 


19 


White freestone 








• • 


1 


1 





20 


Red freestone 




• • 






1 


1 





21 


White freestone 








• • 


11 





5 


22 


Parting: 




• • 












3 


23 


White freestone 








, , 





1 





24 


Coal — Bulman 


seam here reduced to i 


2 feet, 










bat is 4 feet thick at Berwick HiU . 







2 






















— 15 2 U 


25 


Bine metal 


• • 


« , 


• • 


,, 





2 





26 


Limestone •• 




• • 


• • • 







1 


9 


27 


Grey metal 


• • 


• • 


• • 


• • 





1 





28 


Limestone • • 




• • 


• • • 







1 





29 


Metal .. 


• • 


• • 


, , 


• • 





3 





30 


Freestone • • 




• • 


• • • 




2 


4 





31 


Freestone (slaty) 


• • 


• • 


• • 





3 









Carried forward 




4 


3 


9 18 5 4 
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Ha 








MMirtia. Fma-VtSB. 


BroQglit Ibrwftid • • 




4 


3 


9 18 5 4 


33 Coal 




• . • 










6 


S3 TiUs .. 














9 


34 Freestone baad 




• « • 







1 





35 Or#7 metal 











1 


9 


36 Freestone (slaty) 




• « • 







4 





37 Cool .. 














6 


38 Freestone •• 




• • • 







1 


10 


39 Tills .. 














4 


40 Freestone (slatj) 




. • • 







8 





41 Coal .. 














6 


42 Freestone • • 




• • . 







I 


10 


43 Tills .. 














4 


44 Coal 




. • . 










7 


45 Grey metal 














7 


46 Black tills .. 




. • . 










6 


47 Orey metal 











3 





48 Coal 




• . • 










3 


49 Limestone • • 














6 


50 Coal 




. • . 










5 


61 Blue metal 











2 


2 


52 Coal 




.. . . 










7 


63 Freestone 








2 





6 


54 Metal 




. . . 







5 





65 Coal .. 














7 


56 Blue metal.. 




.. • 







2 


2 


67 Freestene 


'i 


Ten-Quarter ( 
freestone, i . 




2 


1 


9 


58 Freestone .. 




3 








59 Metal .. 











4 





60 Coa^Three-Quarter 


• . • 







2 




- 18 2 8 
3 


61 Limestone • • 














62 Freestone • • 




. • • 







3 


6 


63 Metal .. 











4 


3 


64 Coal 




* . • 










2 


65 Metal .. 











3 





66 Coal 




. • • 










3 


67 Blue metal 











2 





68 Orey metal •• 




• • • 







2 





69 Limestone 













6 


70 CoaZ (splint) 

71 Grey freestone slate 




\ Cooper I 
•• 3 coaL 


^i 








3 

6 


72 Coal (gpround) 









4 














— 3 5 11 


73 Blue metal 
















74 Limestone •• 













6 


76 Blue metal 













3 


76 Coal 













8 


77 Limestone 













6 


78 Grey metal . • 
















79 Blue metal 













8 















6 


81 Bine metal 













4 


82 Blue metal.. 
















83 Coal .. 













3 


84 Grey metal •• 
















85 Limestone 
















86 Blue metal.. 
















87 Freestone band .. 
















88 Coal 













9 




• • • . 
lied forward •• 












Cai 


6 





5 41 1 11 


OL. IX.— May, 1861. 












PV 



232 



Wa. 












Vtaftnib. roiytikL 




Brc^ht farwud 


• « 








5 41 1 11 


90 Ore; metal . . 










• • 





4 





91 Met^ „ 















10 


02 Coai 










• * 










m SUtjbaod 















4 




04 Blue m«tftl .. 










• • 










05 Grey metal 




















96 Blue metal , . 










*» 










»7 Coal .. 




















9B LifflMtoae .. 










■• 










m filnomeua 


















3 


100 Black metal 










V« 








3 


101 Grey metal 















4 


2 


lOS Fre^Btwne ,, 










• • 





6 





103 Grfy metal 


















a 


104 Um«-itoii« .1 










«tt 





t> 


6 


106 M*lel <, 















1 


4 


106 C^/ 










** 








3 


107 Pre^etooB 















2 


4 


108 CoAl 










• • 








4 


109 Bltti m«tal 















s 


1 


110 Omescoae .« 










a a 





I 


6 


11! Grey metal 


















6 


MS Cboi 






\ 




/ *' 








& 


113 Blue metal 













1 


6 


lu c%»; 










4 ' 








7 


116 Grey metal 






Weeter 










8 


lie Cmt 








coal 


« w 








a 


117 Black meUl 








•«am* 










S 


lis c«u 










i« 








e 


119 Bleck metal 






i 












6 


120 Coal 






1 




L .. 








^ 12 2 S 


m Blue metal 






i » 


• 


• » I 


1 


4 





IS« Slaty itoiie . i 








• a 


* » 





3 





123 Limeetone 






• • 


• 


• • • 





1 


6 


1S4 BluetiUa .. 








• • 


, , 








10 


125 Coal .. 






• • 


• 


• • • 








6 




tal depth 




• • 


• • 


• • 




- 2 3 10 


Te 


66 2 2 



No. 5. 



SeeiMn of Strata sunk through to the Cooper Eye Seam, Oreenla- 

walls Colliery. 



Red graveUy day 
Blue metal 
Coal 

limestone • • 
Coal 



s 



Sardy, or tUmy eoal 



6 Grey tills 

7 Coal .. 

8 Blue TilU 

9 Freestone •< 

10 Coal 

11 light blue metal 



Carried fonrard 



{ 



nBi.Ft.iB. nBs.it.ZB. 
1 




6 
1 2 
10 
6 



2 16 



1 3 
1 1 
7 

10 

1 1 
3 6 



12 4 2 16 



223 



Ro. 

Braught forward • • 


• • 


FBi.rtia. fuvtia. 
12 4 2 16^ 


12 Orey fireMtont 


• • • 


• 





1 


3 


13 Blaemetal 


• • • • 


• • 








4i 


14 Coal 


• • •• 








4t 


16 Oroymetd 


• • •• 


• • 





4 


8 


16 Orey freettone 


• • • 


• 


12 


2 




17 Topcoal 


• *\ 


(*• 





1 




18 Hard brown metal •• 


\ BillwuM t 







2 











1 




20 Orey metal, with limeato] 


^ 1 





1 




21 CoaljWdxtdwUkdmt 


../ 


V 





1 


— 16 6 6 


28 Orey freeetone 


• • • 












83 Black metal 


•• •• 












84 Coal 


• • • 












85 Dark brown metal 


• • •• 







1 




26 Coal 


• • • 












27 Limestone, very don 


• • •• 







1 




88 Ooodeoal .. 


•• • 












29 Blue metal 


• • • • 







2 




30 Limestone, with freestone 












31 Coal, with black dant 














32 Limestone •. 














33 Bine metal 












9 


34 Coal, mixed with dant 









10 


35 Brown freestone 









1 





86 Orey do. 









10 


37 Blaemetal •• 














38 Orey freestone 









1 




39 Black metal 









8 




40 Orey freestone 









2 




41 White do. 









1 




42 Orey do. 









3 




43 Coal .. 














44 Orey freestone 









5 




46 Coal, mixed wUhmital 














46 Hard gT@7 freestone •• 









4 




47 Blue metal 














48 Bard white freeaton« 









1 




49 Whit^ metal 









2 




50 Hard white freestone 














61 Blaemetal 














62 Freestone •• 









2 10 


63 White metal .. 












4 


64 Hard white freestone 









1 


11 


56 Bloe metal 












8 


66 White freestone 






2 








57 Blaemetal 









2 


6 


68 Limestone 









2 


5 


69 Coal .. 












6 


60 Blaemetal 









2 


7 














4 


62 Three-quarter coal •• 









2 


3 
— 11 6 


68 Blaemetal 






1 


1 


2 


64 Orey freestone band 












9 


66 Orey tills 









1 














1 


1 


67 Cooper E^e coal 









2 


3 




• •• 


,. 




• • 


— 210 


Total . 


31 2 6 




No, (5- 



Section Struta Bunk through to the Bulman or Main CW Seam at 

Gatherich Collkry^ 16th Septmik*r, 181 G. 



Vo, 










ymt^ruti^ 


fte*,rLSk. 


1 6oa ftnd cl&y 




• • 


a« 




1 









2 ^r^asCone baodi 


WW 




■ • 




3 









B Nhlie frefrftton* .. 




*m 


m i 




2 




a 




4 Jrey do. 


1 • 




• • 




4 




a 




5 Coof (rough) 


\ 


matn coal \ 


r 







6 




6 Butard Imeftto&e 

7 C&al •• 

8 Blue d]l» .. 













8 
6 





9 CW •.- 


/ 


4mm* 


I *' ., 







2 


















— 


12 5 .^ 


10 Freestone .t 















4 




11 Goalicoaru) 




• * 











4 




12 Free«tooe band 










1 









13 Coaiislat^} 




-* 











5 




14 Block tllla -. 















4 




15 Uam^tioiie 




■ « 
















16 niaetilla .. 










1 









17 Hftrd fr^eetoat ,» 




. « 











a 




18 Til]^ (fitrougr) 















e 




1^ Frees lOQe , » 




.1 
















20 TlIU 




















SI Meial (wft Hnd white, lite mafl) . . 









6 




22 TilU mixed iritb teoder freeatone bands 












23 r*^ rwai, gt^tnxUy lt(ft 


on 


••\ 


j 


/ 









£4 Chiilk atone 


,, 













I 




25 Splint coaI {itrQttg) 

26 Blue Biftal 
2^ SpHntcoal 


>* 


** 











4 
4 






28 Chalk stone ,. 




• • 











1 




29 ^mt/Af cwi£ 


■■ 




../ 




u 




7 


7 8 3 


30 Softmetel 




• • 


• • 


• • 








10 




Total 


.. 


• • 




• 




20 3 4 



No. 7. 



Section of Strata sunk through to the Hardy Coal, Main Coal, Three- 
Quarter Coal, and Cooper Eye Coal Seams, at Oatherick Colliery^ 
1819. 



No. 
1 

2 
3 
4 
5 
6 
7 



Soil and clay • . 
Freestone bands 
White freestone . . 
Grey freestone 
C^al (rough) • • 
Bastard limestone 
Coal (good) 



8 Blue tills . . 

9 Coal (splinty) 

10 Freestone band 

11 Coal (coarse) 



^ Hardy or C 
> stony coal ? 
^ seam C 



} Diamond ( 
seam \ 



Carried forward 



Fm*. Ft In. 


FmB. Ft. fn. 


1 3 









2 5 









2 5 









4 4 


6 






I 


5 









8 









6 










12 


2 1 


2 





1 


2 






2 


4 






1 


4 








" 


1 


10 


• . 


13 


2 11 
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Mo. 

Brougrht forward • • 


Fmt. Ft. In. rmi. Ft In. 
13 2 11 


12 Freestone band 


• • • • • • 


1 


3 







13 aNil(alaty) 




.. 





5 




14 Black tUk .. 


• • •• 





1 


4 




16 Limestone 




.. 


1 







16 Blue tills .. 


• • •• ♦ • 


1 


3 







17 Freestone 




.. 


3 


5 




18 Tills (very strong) 


• • • • • • 





2 


6 




19 Freestone 




.. 


2 







20 Tills 


• • • • • • 





3 







21 Metal .. 




. 


3 


6 




22 TUls 


• • • • • • 





2 







23 Top eoai 


] ( 


.. 


1 







24 Chalkstone 


• • 1 • • 








1 




25 Splint coal 


(Main or 


. 


1 


4 




26 Blue metal band 


• • yBulman •• 








4 




27 8p\mt coal 


/coal seam 


. 


1 







28 Chalkstone 


.. 








1 




29 Smithy eoal 


) \ 


. 





7 
— 6 


6 7 


SO Soft bine metal 


• • • • • • 


T 


10 




31 Strong: white tills 




.. 


4 







32 Black metal 


• • • • • • 





3 


8 




33 Limeetone • • 




.. 


2 







34 Black metal 


• • • • • • 





2 







35 Coal .. 




.. 





8 




36 Freestone band 


• • • • • • 








3 




37 Coal .. 




.. 





6 




38 Tills 


• • •• •• 





4 


5 




39 Freestones bands 




.. 


2 


6 




40 Coal 


• • • • • • 








5 




41 Dark blue metal 




. 


5 







42 Light grey meul 


• • • • • • 


1 


3 10 




43 Dark grey metal 




.. 1 


2 


8 




44 Dark grey freestone 


• • • • • • 


2 


5 


8 




45 Black metal 




.. 


3 


3 




56 limestone •• 


• • • • • • 





2 


8 




47 Coal .. 




.. 





2 




48 Black metal 


• • • • •• 





4 


6 




49 Coal .. 


Three f 
.. y Quarter •< .. 
3 Coal <^ 


.. 





10 




50 Brassy band 








3 




51 Qhtl .. 


.. 





7 












— 12 


1 8 


62 Dark grey metal 


• • • • •• 





3 


6 






. 


1 


8 




54 Dark blue metal 


• • • • • • 





3 


8 




55 Limestone roof •• 


• • • • • 


. 


1 


2 




56 Cooper £ye eoal 


• • • • • • 





2 


2 




57 ThiU .. 


• • • • 


.. 





5 






d depth .. 


• • 




— 2 


2 


Toti 


34 
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NORTH OF ENGLAND INSTITUTE 

OF 

MINING ENGINEERS. 



GENERAL MEETING, THURSDAY, JUNE 6, 1861, IN THE ROOMS OP 
THE INSTITUTE, WESTGATE STREET, NEWCASTLE-UPON-TYNE. 



NiCHOLAflWooD, Esq., President of the Institute, in the Chair. 



The Secretary having read the minutes of the proceedings of the 
Council, 

The following gentlemen were elected members of the Institute :— 
Mr. John Fletcher, of Clifbn Colliery, Manchester, and Mr. Wm. Blow 
Collis, The Platts, Stourbridge, Worcestershire. 

Several gentlemen were then proposed for election, after which. 

The President said, the first thing upon the minutes was the 
circular from the Council calling upon members to communicate either 
by letter to the Secretary on or before Thursday, the 6th of June, or 
personally at that meeting, their intention to visit Birmingham on the 
occasion of the approaching gathering of engineers. They had got a 
list of several gentlemen who proposed to attend the meeting, but he 
was sorry to find there were not more members of the Institute from 
this district ; he hoped, however, before the time arrived, they should 
have a longer list. There was a considerable list of members at a 
distance, and from what he had heard, he hoped they should have a con- 
siderable number of outlying members at that meeting. The meeting 
seemed to be rather popular in the Midland Counties, and he &ncied they 
should have plenty of work to do. 

Mr. Potter hoped the people fi^m this part of the district would 
countenance the scheme. 

The President went on to say, the next subject was that he (the 
President) should endeavour to procure a meeting in London with 
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some memtCTB of the Local Committee^ to discuss tlie particulars of 
the July meeting. In accordance with t!iat request, he had simmioned 
a meeting on Monday laet, in I^ondoUj which was attemkd hj thase 
gentlemen who were in town, and some from the Midland Counties, who 
came np to town to tliat meetiag". The matter was fiillj discussed, and 
it was arranged that there shouJd he a meeting of tlie Local T'ommittee 
in Bimiing-ham on Mod day next. It was considered desirahle that one 
or two memhers from Newcastle should attend that meeting, with a 
Tiew of cofiperadng, wifch the Loeal Committee, and making' the hest 
arrangemenU fo? promoting the object in view. The committee seemed 
very much inclined to adviae that persons, not memliers of die Institute, 
might send papers through the memhers to be read at tiie meeting. 
Of course, he could give no qiinion on that individuallj, hut he said he 
thought it would he a proper siihject for the Local Committee to discuss 
at the meeting on Monday next ; and as the Institute would have a 
general meeting on the 4tb of July, before the meeting in Btnuingham^ 
tibey could then decide on what they thought most desirable^ more espe- 
cially as by til at time they should have a list of all the papers proposed 
to be read, and might select such papers as they thought desirable to be 
Tead. Mr* Black well had erected^ he believed^ one of the largest air- 
pumping machines yet in use; it was partially at work^ and Mr. ElackweU ■ 
promised to give them plans of that machine, Mr, Woodlmuse would give 
them a paper on the system of working " long wall" in Derbyshire and 
Nottinghamshire ; and Mr. Blackwell would give them a paper on the 
mode of working the Thick Seam in Staffordshire. Unfortunately, the 
meeting came off in the week when the ironmasters met at Birmingham, 
and it appeared to be questionable if the meeting of the Institute could 
he held the same week. The Local Committee would, however, take 
that into consideration, and submit their opinion to thai Council of the 
Institute. The committee seemed to think that it would be very 
desirable that the meetings should be open to all the managers of mines 
of every description ; and they thought that the inferior managers might 
obtain use^ information in the discussions that might take place. 
Individually, he thought it very desirable that their arrangements 
should be such as would admit the inferior as well as the higher grades 
of managers of mines, so as to make the meetings as useful as they could. 

Mr. Matthias Dunn supposed reporters would be admitted ? 

The President supposed so. They had not, however, arranged about 
that. The Institute must have a reporter there to take notes for them. 
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He did not himself see any objection to reporters generally being there. 
It was not like a private meeting of the Institute, but was more of 8 
public nature. He supposed the Local Committee would make some 
recommendation on the point, and then they would finally determine on 
the 4th of July what was to be done. The next proposition was the 
issuing bf a circidar, to be addressed to the Inspectors of Mines through- 
out the kingdom, directing their attention to the proposed meeting and 
soliciting their support. In that circular the inspectors were asked to 
communicate with the members of any local mining associations in their 
seyeral districts, and to ask if they wished to be present and to take part 
in the proceedings, and if so, that tickets would be at their service. 

After some further conversation with reference to the Birmingham 
meeting, 

The President went on to say, the members would recollect that at 
the last meeting he mentioned to them a decision of the Council, which 
was confirmed by the general meeting, that a memorial should be presented 
to the Government, to ask them to allow the Institute to give evidence 
before the Commission which was proposed to be issued to inquire into 
the University of Durham. That memorial he had sent to Sir George 
Lewis, Bart., and after some short time he had a letter from that gentle- 
man acknowledging the receipt of the memorial. He likewise sent copies 
of the memorial to the Bishop of Durham, Lord Granville, and some other 
gentlemen, whom he knew took great interest in promoting the views of 
the Institute in the formation of a Mining College, and he had from all 
of them letters acknowledging the receipt thereof, and expressing their 
readiness to do everything in their power to aid the views of the Institute. 
He had seen in the paper of that morning that the subject had been 
brought before the Town Council of Newcastle at their meeting on the 
previous day. He saw that Dr. Headlam stated that a commission was 
likely to be issued to inquire into the state of the University of Durham, 
and that he believed certain members of the commission had been ap- 
pointed. Dr. Headlam went on to say, it was very important the Univer- 
sity should be placed on a sound and comprehensive basis, and he gave 
notice to move that the Council should recommend certain gentlemen of 
general acquirements and education to form part of that commission. 
The Institute had not in their memorial made any representation as to 
who was to form the commission; they thought it better to satisfy 
themselves with merely asking to give evidence before it. He observed, 
that afterwards, at the Council Meeting, Dr. Robinson made a proposi- 
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tion that a sub-committee he appointed for inquiring into the most 
efficient means of promoting the establishnieat in Newcastle of a School 
of Mines and Industrial Science, Mr. Lowthian Bell, one of the 
members of the Institute, mentianed tliat that idea had been bmugbt 
forward and had failed* The Ihike of Northumberland had come very 
handsomely forward and made certain pro|iositionSj they wer^j howiaver, 
iucli WA the Institute could not carry out, and therefore they Mled. And 
certaiuljj so fiir as their experience wentj it would be extremely difficult, 
if not impracticable^ to ^tablish a University in Newcastle. Dr* 
Jloblnson tben withdrew his motion, on the adric€ of Mr- Bell that it 
should stand over till Dr. Headlam had brought forward his proposition. 
That wa» the way in which the matter seemed to stand m regarded the 
Town Council of Newcastle. He (the Pressident) had thought it desira- 
ble to mention this circumstance to the meeting, inasmuch as it became 
iaciimbent upon them to decide one way or imother. They must either 
promote the establislunent of a Mining College in Newcastle- upion-Tyne, 
or they must select the University of Durham, They had, on the 
occasion alluded to by Mr, Bell, despaired of being able to establish, 
(even with the munificent proposition of the Duke of NorthumberlAudj) 
a Mining College at Newcastle^ and he tlierefore fancied their only hope 
w^as with the Univei-sitj of Durham. It would be very desirable, how- 
ever, if the members of the Institute wotiM consider this very seriously 
before their next meeting, because he had been told that the Commission 
would be issued very shortly ; and as, probably, he should be examined 
as to the views of the Institute respecting the locality of the Mining 
College, he shoidd Hke to have it clearly understood that he was 
speaking the sense of the Institute, if he said that their opinion was in 
favour of the connection with the University of Durham. They had, 
in their proceedings, an outline of the mode in which the establishment 
of a Mining College was proposed to be arranged with the Universitj'. 
He made these observations at itds time, with the view of directing 
their attention to this important subject. They would have a meeting 
on the fourth of next month, and he shoidd like that the Institute 
should come to some decision at that meeting as to the plan which 
should be pursued. 

Some conversation then took place with reference to Mr. Armstrong's 
paper, and it was agreed, that as Mr. Armstrong himself was still absent 
the discussion on the subject in question shoidd be again postponed. 
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FINANCE COMMITTEE'S REPORT OF AUGUST, 1860. 

Mr. Berkley said^ the Finance Committee had not found themselves 
possessed with sufficient powers to examine the accounts which they 
thought it necessary to he examined^ and therefore they had^ in their 
report of August last, proposed certain alterations, giving the Finance 
Committee the requisite powers. He would, therefore, with the consent 
of the meeting, read the Report, which is printed in the ^' Transactions/' 
Vol. IX., pages 65-6-7. 

Mr. Reid — ^We urge in this report that we should endeavour to make 
our proceedings more public — to make the fact known that there is such 
a society existing in Newcastle, and that more than once a month we 
should have some one here, so as to show what is doing in the Institute. 
We are gathering an extensive and valuable library, as well as models 
and specimens of different kinds, but they are only visible once a month. 

The meeting having decided to go into the Finance Committee's 
Report, 

The President said, the first recommendation was, that in future it 
should be made a rule that no duplicate copies be issued of any numbers 
of the " Transactions," unless by a written order from the Council, and 
that any alleged neglect on the part of the Post-Office in forwarding 
papers, or elsewhere, be fully inquired into. 

Mr. Berkley then proceeded to move the Committee's first recom- 
mendation as a resolution : — '^ That in future it be made a rule that no 
duplicate copies of papers be issued to any of the members unless by 
written order direct from the Council, so that any neglect on the part 
of the Post-Office, or elsewhere, be fully enquired into." 

After some conversation the resolution was put from the chair and 
carried unanimously. 

The President said, the next reconmiendation was, ^^that in future, 
all loose parts of numbers of the proceedings be stitched together ; that 
none be kept in sheets ; and that two months after the whole were issued, 
they should be bound either in the permanent style as those already in 
stock, or in cloth, as the Council might decide." The first part of this 
recommendation was easily done. The second would cause them to 
bind the whole of the parts some time before they sold them. Was that 
desirable ? 

Mr. Berkley — It would cost the Institute a certain expense in 
binding. 
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Mr, CRONE^Oa the other Land they would he ready for sale if 
required. 

Mr» Daglish — TUey would be equftlly ready for sale wrapped up, 

Mr. He ID — The obj^t is to keep the property of the lustitat* 
logfethen 

Mr. Berk LET moved, in the first place, " that for the future all the 
loose sheets be stitched and stored/* which was seconded by Mr, Heid^ 
and agreed to. 

With regard to the question of binding tlie numbers 

The Presidext su^ested — Why not stitch them together with a 
loose back ? 

This idea seemed to meet with general acceptntion, and the Committee's 
recomratjodation was ultimately adopted in the following modified form ; 
**That in future, all loose parts of papers be stitched together and stored, 
and that none be kept in slieetSj and that two months after the last port 
of the volume ia bsued, the whole should be stitched together." 

On tlie next three paragraphs of the report, 

Mr, Behkley mored — *' That heads be kept at the pnntiug: office, in 
% proper book for this purpose, showing- the numbers and distribution of 
each part; and that the number of sheets entered to stock be carried to 
a ledger account under a proper head for each volume — the loose num- 
bers being debited to the volume, and the sales and distribution credited; 
and that the Secretary take the requisite steps for carrying the aboYcr 
resolutions into effect." 

This resolution having also been adopted, 

The President called attention to the second part of the report, 
embodying the proposal to have a paid Secretary. He said he should 
be glad to have the assistance of any one, and said that proposal would 
meet his views entirely. 

Mr. Berkley — It was the opinion of the committee that the enor- 
mous amount of work thrown on the President was not fair, and that 
the proposed Secretary would take the first part of the work off his 
shoulders. After the Secretary had looked over the reporter's notes, and 
put them into form, they might g^ to the President. It was not 
proposed by the committee to interfere with the present Secretaiys 
duties. 

The President — What shall we say about the appointment of a 
paid Secretary ? 
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Mr. Berkley — Are the ftinds of the Institute sufficient for the pur- 
pose ? You could not get a good Secretary under £100 or £150 a-year. 

Mr. Re ID — I would not name any figure. When it becomes known 
that the Institute are ready to appoint such a ipan there are some young 
members who would come forward and who would lay themselves out 
to work the thing to the best advantage. I think you will find it is 
only following in the wake of other societies to do it. 

Mr. Berkley — Our intention was that Mr. Doubleday should con- 
tinue. We have no wish to interfere with him at all. 

Mr. Southern thought the whole matter should be left to the con- 
sideration of the Council. 

Mr. Berkley said, the chief thing was as to the funds. If it was 
thought advisable to leave it till the passing of this year's accounts they 
would see what interest they got from the Stephenson fund. It might 
then be a subject for settlement. There might be a further statement as to 
how the funds were to be disposed of against the meeting in August. 
It was a subject of very great imp ortance to the Institute, and perhaps 
it might be as well to leave it to the annual meeting to decide whether 
they would have it carried out. He proceeded to move — " That it be 
referred to the Council to consider and report to the annual meeting in 
August on the question of engaging a paid Secretary." 

The President asked if the Council should not also take into 
consideration the subject of rooms, and arrangements for keeping the 
property of the Institute. 

Mr. Berkley thought that should be a part of the resolution. 

The meeting accordingly agreed to request the Council to report to 
the general meeting in August, the best means of carrying out the 
proposition with reference to a paid Secretary, and the subject of rooms 
and arrangements for the safe keeping of the Institute property. 

The President said they then came to the following observation in 
the report : — " We cannot help saying that the arrangement with the 
Goal Trade Association, so far as it has gone in the infancy of the Mining 
Institute, has been a most beneficial one ; yet still looking at the magni- 
tude of the interests which will be discussed as the Society becomes 
older, as the growing necessity for publicity in all its proceedings be- 
comes more felt, as well as the fact that it ought to a certain extent be 
a self-supporting institution, we feel prompted to the conclusion that 
that arrangement now demands the attention of the Council as to its 
permanence." 
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Tke President said they were under great obligations to tlie Coal 
Trade Association for aHowing them to occupy the rooms without pay- 
ment. 

Mr, Re ID said they knew they bad the rooms fer nothings but they 
did not know what liberties they mig-ht take with them ds regurded im- 
proTement^s and alterations. But as they got things gathered togetbar 
diey might want further arrangements; but tbey had not the liberty to 
alter the property as they might think fit, and the better show they made 
in that Institute the better they would succeed with the Mining CoUegep 
Mr, Berkley said the idea was to get rooms adjoining the^e as £i 
museum and library, and keep the present room for lectures. The pre* 
sent library would be shortly filled — where then were they to put their 
books ? 

Mr, SouTOEiiN thought it would be time enough to consider that 
when they required the room for the books. 

Mn Berkley said these matters can be brought before the Council 
when they consider their report to th^ Annual Meeting, which was 
agreed to. 

The President said they then came to anotlier suggestion — "That 
the hooks and accounts in the hands of the Treasurer ^ as well as aU 
accounts, should be closed to an earlier period than hitherto^ say 30th 
June in each year, and that the whole lie on the table from the 15th 
July to the Annual General Meeting in August, for the inspection of the 
members." He saw no objection to that suggestion. 

A resolution embodying this recommendation was accordingly passed. 
It was then agreed that the election of officers be postponed till next 
meeting, and that proper notice be given accordingly. 

The President stated that it now became his painful duty to notice 
the great loss the Institute had sustained in the lamented death of their 
late Vice-President, Mr. Thomas John Taylor. It had been his melan- 
choly duty, within a very short period, to have to notice the death of two . 
of their Vice-Presidents, both gentiemen eminent in science and literature, 
both of whom, during their brief sojourn in this world, had done much, 
very much, few more than they had, towards the promotion of a system 
which, more than any other, had contributed to the social comfort, 
convenience, and prosperity of this, and, he might add, of future gene- 
rations. The names of Mr. Robert Stephenson and of Mr. Joseph Locke 
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would go down to posterity as gentleinen who, though they did not 
originate, had aided most materially in the establishment of the system 
of railways, which had made such a revolution in the internal economy 
and celerity of transit in almost every country in the world. These 
gentlemen, though comparatively young in years, and in vigour of 
mind, have been taken from us by an inscrutable Providence, and we 
have very recently indeed had the melancholy duty to record the 
great loss which this Institute, in common with the public at large, have 
sustained. We have now to record the irreparable loss of a third Vice- 
President of this Institute, Mr. Thomas John Taylor, who, though he 
may not have moved in so prominent a sphere, as regarded the public 
at large, as the former two gentlemen, yet in the sphere in which 
he did move, in the locality in which his labours extended, and which 
was by no means of trifling extent, his career was equally eminent, 
useful, and successful ; and as regards this Institute, his loss is most in- 
adequately expressed by being said to be irreparable. In accordance 
with my duty as President, and with the assistance of our Secretary, 
Mr. Doubleday (who, as we all know, was upon very intimate 
terms of friendship with our late lamented Vice-President), I have 
drawn out a short memoir of the prominent features of Mr. Taylor's life, 
and of his labours in his profession, which I now take the liberty of 
laying before you, and which I feel is &r beneath the merits of him to 
whom it seeks to honour. 
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MEMOIS 

OF THE LATE 

THOMAS JOIN TAYLOE, ESQ., 

TICB-PBEBIDEMT OF THE NOBTHEBM IHHTITUTE OF MIHIJIO EEOIIIEBBS. 



By the president. 

The late Thomas John Taylor^ in whose death mining science and 
enterprise, and this Institution, hare so much to deplore^ was bom at 
Shilbottle, in the county of Northumberland. He was the eldest son of 
Mr. John Taylor, who, as a colliery agent to the Duke of Northumber- 
land, was connected with coal mining generally. From an early age 
his son, Thomas John, showed symptoms of a delicacy of constitution, 
and also of that, which often accompanies a too fine organisation, the 
gift of remarkable abilities. He received the rudiments of his education 
at Ponteland, a village about five miles on the north side of Newcastle- 
upon-Tyne, and not far firom the village of Newbum, which was the 
residence of the family of the Taylors for several years. At an early 
age he is said to have exhibited unmistakeable signs of the strong and 
comprehensive intellect with which he was endowed, and also evinced 
that strong attachment to field sports, as they are termed, which has 
characterised so many other singularly gifted men. Davy and Paley 
were both keen anglers ; and, in after-life, Mr. T. J. Taylor probably 
remembered the achievement of playing a salmon to the death, or drag- 
ging a heavy pike out of the Tyne, with more pleasure than his youthftd 
successes at school or university. When done with school, he spent 
some time at the University of Edinburgh. He there studied under 
Leslie, John Wilson, Jameson, and other leading men of that day, whose 
notice his talents attracted, and with whom he became a favourite pupil. 
It is remarkable that, in spite of the obstacles of delicate health and 
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great strengtli of iraagination, he was tiiTOugh life a hard-worldng 
Btudeot^ and, aa a consequence, always noticed bj men wlio were 
tlieraselvee Btudiooa, 

Mr. Thomas John Taylor lost his father when about fourteen years of 
age J an event which put him under the guafditmship of bis tmcle^ 
Mr. Hugh Taylor, of Newburn, and subsequently of Earsdon, a gentle- 
man well known as Chairman of the Coal Trade of Northumberland and 
Durham. Mr, John Taylor, who was himself connected with the Coal 
Trade, had, it is understood, always destined his eldest son, Thomas 
John, to mining pursuits, Tliis wish of his father waa compUed with 
hy Ms uncle and guardian^ who then filled the sititation of mining agent 
to the Duke of Northumberland, and who gave such a direction to tiie 
studies of his nephew as might be of most use to him as a viewer of 
coUferi^, and a pructical^ as well as theoretical^ mining engineer. 
Young Taylor, in accordance with this view of his future life, directed 
his energies principally, therefore, to become a proficient in lilathematics, 
esj^eciaUy as applied to practical pursuits, as well as in Mechanics, in 
Mineralogy, in Geology, a& tlie science was then developed by Jameson 
and others, and in Chemistry, as then taught by Hope, Davy, Wollaston, 
and the other leading men of that dejiartment at that enu In these 
branches of science his comprehensive mind tmd extraordinaiy power of 
application, which was its leading characteristic, soon enabled him to 
become well versed. Nor was this all. Those who were intimate with 
him knew that to the departments of knowledge above particularised, he 
by no means confined himself. Whilst at school and at the university, 
he had mastered the Latin language, and acquired a competent if not a 
critical knowledge of Greek ; and to classical reading he was partial 
throughout the whole of his active and laborious career. When the 
topic on which he was conversing suggested an apposite quotation firom 
some classical author, he rarely missed it, especially if its application 
partook of the ludicrous or witty. Nor had he recourse only, as has 
been the case with others remarkable for this habit, to those authors 
commonly put into the hands of a young man at school or university. 
With the more obscure and less read classic writers he was by no means 
unacquainted. He put the genius of Lucan on a level with that of 
Virgil ; and esteemed the epigrammatic style of Tacitus before the more 
diffiise periods of Livy and Cicero. In fact, had his leisure allowed it. 
Philology would have been one of his most cultivated as it was always 
one of his most favourite pursuits. To trace the more modem dialects 




239 

up to the more remote tongues of antiquity, would have been to him, 
had he commanded time to follow it up, one of the most delightful of 
mental exercises, especially as connected with the remote history of the 
various races that now compose the living world. He had also paid 
great attention to Natural History properly so called, especially as 
connected with and bearing upon geological investigations and con- 
clusions. 

Such were the acquisitions which formed the basis or standard of the 
active life of Mr. Thomas John Taylor. They were certainly neither 
few nor unimportant; and he had almost bought them too dearly. 
When he had arrived at the period for entering upon the more toilsome 
business of life, his health showed symptoms of giving way. With his 
powerful frame and great muscular strength, his constitution did not 
accord ; and so serious were the symptoms of delicate and impaired 
health at this period, that his medical advisers recommended a temporary 
residence in a warmer climate, and a voyage up the Mediterranean. 
This advice he adopted, and went to Malta for a short period of absence, 
which he lengthened by passing some time in Italy, and also in the south 
of France, in the vicinity of Bordeaux. This course seems to a certain 
extent to have re-established his health, though he always showed symp- 
toms of liability to pulmonary attacks, as well as to quinsy, against 
which, through life, he had occasion to guard. 

Mr. Taylor was, under the guardianship of his uncle, brought up as a 
colliery viewer. In this character he was first employed in the super- 
vision of some of the smaller collieries of that period with which his 
relative was connected. He then undertook, after Mr. Thomas E. 
Forster, the management of Haswell Colliery, a large and successful 
coal mine, in the parish of Easington, in the county of Durham, in 
which his uncle was one of the principal partners. At Haswell, 
however, he did not long continue. His health, which was still some- 
what precarious, appeared to suffer from his residence in that locality ; 
and a change in the position of his uncle, Mr. Hugh Taylor, opened out 
for him a field of occupation more congenial to his habits of various 
application and multiform pursuit. At this time the late Hugh, Duke 
of Northumberland, died, and was succeeded by his brother, the present 
noble holder of the title and estates. By him Mr. Hugh Taylor was 
appointed sole commissioner of the estates, and to enable him to execute 
the onerous duties connected with such a position, he naturally sought 
the able assistance of his nephew. 




V 1 >mas Julia Tajrlor, as one of the results of ihh cliangie, 

jrdingly succeeded hiJ* uncle in the post of mining agent ti> die Duke. 

had previously acted in tJie capacity of chief viewer for his Grace. 

Taylor had, from his early years, taken a deep interest in t!ie 

progress and advancement of tie coal trade of the North of England^ 

to the history and statistics of which he paid great attention. This had 

ihtained for him tlie friendsthip imd confidence of the late Mr. Buddie, 

in one of the leading mining engineers of tlie North of England. 

Buddie's vast practical experieuce in all puniuits connected with 

il mining led to his heing extensively eonsiilted on snch suhjects, and 

in turn, had frequent rm Jie geological science and me- 

cuanieal and chemical knowledge foimg friend^ Mr* T* J. Taylor, 

ise acquirementa lie well knew ai*« entirely and fuDy appreciated. 

se varied acqiurementSj connected, i they were, with both the tlieoty 

ictice of his profession, natui ' led to Mr. Taylor's frer^uent 

bpioymeut in diMcuIt and complicL. mining cases j amongst others 

«s a dispute hetween the Government and tJie Earl of Lonsdale bj& to 

4mn nghtis of royal ly, which involved several mining qu^tions of 

tat difficulty and intricacy. To settle such a question in a court of 

F was impossible. Arbitration by practical and, at the same time, 

men was the only I'esource ; ai d to Mr* Thomas John Taylor, 

in con]unction with Bome others of the [(Hncipal viewers of the district, 

the settlement of the matter was accordingly left. The satis&ctory 

manner in which this was effected led to his being consulted upon similar 

difficulties ; and by the Welch coal owners especially he was often called 

upon for advice or adjudication where legal knowledge was of no avail^ 

and where mining science and mining experience, combined with strong 

powers of mental discrimination and reasoning, could alone give hope 

of a satisfactory residt. 

Whilst engaged in these pursuits, his diligence in compiling scientific 
and statistical records was unremitting. Nothing was omitted, because 
noth ing was unobserved that was worthy of observation. The consequence 
has been, that his indefatigable pen has enabled him to leave behind him 
numerous MS. volumes, containing records, calculations, remarks, and 
recommendations, on the various and recondite matters connected with 
coal and other branches of mining industry, the value of which it would 
be in vain to attempt to compute, so varied and so multiform are the sub- 
jects treated of. Amongst other points of interest, the history of coal 
mining in the North of England, where it had its origin, had early 
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attracted his attention ; and such information as to the ancient methods 
of digging for and raising coal^ as his assiduous research had enabled him 
to collect, he published in the shape of a Treatise, which takes date in 
the year 1843, and embodies in a condensed form the bulk of what is 
known as to the earlier practice of coal mining. On the occasion of the 
Archaeological Society holding their annual meeting in this town, he 
read a Paper on the same subject, which forms part of the printed 
" Transactions " of the society. 

As a coalowner, mining agent, and mining engineer, Mr. Taylor's com- 
prehensive mind was necessarily engaged upon two collateral branches 
of engineering, — the construction of railways and river engineering ; 
especially as the latter was directed to the improvement of tidal river 
harbours, and their adaptation to the purposes of a rapidly growing 
commerce. Of the phenomena of river currents, and their various effects 
upon the varied strata, of which their beds are composed, he had taken 
very early notice. Indeed he has been sometimes heard to say that he 
might date his attention to river engineering and his consideration of 
the natural laws which regulate the action of streams or river currents 
firom his early days of angling, a sport of which he was passionately fond. 
He generally, however, contrived to combine with amusement the pur- 
suit of usefol knowledge. Few men ever possessed a more varied capa- 
city for observation in every direction that was open to him. Such was 
the case in this instance. Whilst apparently engrossed with the trivial 
pursuits of a fly fisher, or an angler with the worm, he was at the 
same time gathering &cts which, when occurring in large rivers, 
form the basis of all river engineering science. His knowledge of 
dynamics enabled him to calculate, under all circumstances, the forces of 
moving water ; and the result was a long series of careful observations, 
and of calculations founded thereon, which were embodied in a succinct 
but most able treatise on the improvement of tidal harbours and river 
engineering generally. The amount of scientific knowledge, given in a 
condensed form in this lucid tract, can, of course, only be appreciated by 
those to whom the study is fomiliar. So clearly and graphically, however, 
are tlie natural phenomena upon which the scientific portions are based, 
described, and distinguished, that an ordinary reader may comprehend 
the principles to which they lead, without being able to test the precision 
and accuracy of the calculations upon which they are based. Of this 
tract, which was published about ten years ago, it may be safely said, 
that it not only exerted a material influence upon the discussions and 



BQUI^eTit measures m to die improvement of tbe river and liacrbtnir of 
the Tyne that have since taken placCj but tliat, upon the general conclu- 
doasj therein developed the maiiageiiieiit and improvement of tidnl 
harbours in general have beea to a considerable extent based. That the 
subject is complicated, and, in many of its bearings, extremelj intricate^ 
mui't be admitted by all To Mr. Taylor, however, this difficult and 
arduous branch of engineering science is indebted^ probabljj for BomB 
of ita clearest ideaB and least assailable conclusioBB, Having hmin 
tmaiobitiously and iino^tentatiouBly put forth, tliey may have b^en less 
prominent to the public eye than treatises and iuetibrations of less tu^t 
may possibly liave been ; but of their intrinsic value no candid inquirer 
into this difficult question can doubt 

After the formation of the body of Conservators, known as the Boaid 
of Commissioners for the River T}Tie, their attention was naturally drawn 
to Mr. Taylor, as one whose practical as well as theoretic knowledge^ m 
to the arduous duties that now devolved upon them, might be of great 
importance. He was, accordingly, consulted by them, on various occa- 
rionsy on different points connected with the Improved treatment of the 
River and Port of Tyne, In the plan and subsequent formation of tJie 
Northumberland Dock, he took a considerable share. In the projection 
and execution of the works now in progress at the mouth of the river Ids 
advice had also its weight; nor was aujrthing of importanoe dGeid&d 
upon in this department, until his opinion was first ascertained. On the 
death of Commander Purdo, who was one of the original commissioners 
of the Hiver Tyne, it was expected by mot»t persons that he would he 
succeeded by Mr. Thomas John Taylor. In this, however, public expec- 
tation was disappointed. On being applied to, he declined to hold an 
office for which, in the opinion of all, he was eminently fitted. His 
apprehension appears to have been that his duties, as a River Commis- 
sioner, might, occasionally, have been found not to be compatible with 
some of the obligations which his various agencies entailed upon him. 
This with him was an insurmountable obstacle; nor would it cost him 
much to yield to dictates and considerations which the rectitude that 
ever governed his actions easily taught him were such as ought to be 
obeyed. 

As a railway engineer he had not, very fortunately, this obstacle with 
. which to contend ; and, hence, in the case of the Border Counties' Rail- 
way he was not prevented firom putting forth the whole energies of his 
mind to ensure success to an enterprise which, but for him, would pro- 
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baUy have turned out one of those well-intentioned but ill-fated schemes^ 
which seem only born to die. The project of this railway did not, from 
first to last, find much fitvour with the public. Its principal originator and 
talented advocate was never a slave, however, to public opinion, in this 
or in any other matter. Mr. Taylor thought differently ; and he thought 
finr himself. To those who knew him intimately it was not unknown that 
Mr. Taylor deemed that the real and great value of the locomotive steam 
engine and railroad, in a commercial point of view, resided in the power 
they possessed of expeditiously carrying ponderous articles, which could 
not have found a profitable transit through any other means. Acting under 
this conclusion, he looked less at the passenger traffic, which by ordinary 
calculators is made the primary consideration, than to the opening out of 
the seams of coal and the other mineral products, in which that district of 
country which borders upon the northern branch of the River Tyne and 
its tributary, the Reed, are known to be rich. That coal of good quality 
is associated with the carboniferous or mountain limestone of that part 
of the county, is a fact no longer doubtful ; although its extent remains, 
and may, for some time to come, remain unascertained. It is also 
certain that iron ores of value abound towards the river Reed ; although, 
hitherto, the expense of carriage has precluded their being worked to a 
profitable purpose. The completion of the Border Counties' Railway, 
now in course of formation, and amalgamated with the North British 
lines, will no doubt render these available, and it cannot be doubted that 
the power of cheaply obtaining supplies of the Plashetts coal must prove 
a valuable auxiliary to the prosperity of the manu£Eu;turers of Hawick 
and all that portion of the Scottish Border ; and that, in time, the iron- 
stone of Reedwater will be turned to advantage. Mr. Taylor has, 
unhappily, not been spared to witness the success of a speculation which 
he tasked his powers so greatly to advance ; those who survive him may, 
however, probably witness the period, when the traffic, and most espe- 
cially the mineral traffic of this line of railroad, will, like that of most 
other lines, &r exceed the original estimates of its projectors. 

The last project to which the great practical talent and engineering 
sagacity of Mr. Taylor were applied was that for the drainage of that 
basin of coal along the northern bank and immediately underneath the 
bed of the River Tyne which is at present inundated with water, and 
which, having St. Peter's as its centre, will embrace a radius of 
six or seven miles every way. To minutely describe Mr. Taylor's 
plan for draining this basin, which was brought under the consideration 
Vol. IX.— JuiiBy 1861. 1 1 



244 

of Parliament dimn^ the earlier part of the presmit s^^sion, would 

require more space thau can be afforded foF tliat purpose* JtE objects, 
aad the meaus bj which they were ta he secured, were lucidly 
detailed and explain^ in the bill brought into the House of Commons, 
and in other cxplauatorj docmneots dmwn by the able hand of its 
originator and chief advocate- Like most other biDa of a similar 
character it met with oppooenta^ and since Mr. Taylor's lamented 
death it has been withdrawn, at all events for the present session of 
Porhament, To the principle upon which it is based, however, little or 
no opposition has heeu ven tured. The time may possibly not have arrived 
for carrying it into execution. In some particular cases its operation 
might seem to press somewhat hardly upon individuals. But, as a gene- 
ral principle, the idea of a system of combined draina^* must alwap be 
one of deep import to all concerned in raising coals, a;^ well as to all 
owners of royalties having nuneral coal aa a portion of such royalty. 
Nor is it a cjuestion which, however little understood by the public at 
large, does not interest that public^ Great m are the riches of England 
in; the form of her coal seams^ these seams are not inexhaustable. By 
the isolated method of working and draining collieries, which is now 
followed, it is quite nndeniable that much waste of coal is involved. 
Every distinct colUery is under the necessity of leaving a barrier all 
round of considerable thickness and value- When the rest of the ceal 
is taken away these barriers cannot be rendered available^ and are there- 
fore lost ; and this loss, when calculated, amounts to a total startling in 
the extreme to persons unacquainted with the subject. It may be safely 
assumed, therefore, that, in merely enunciating this principle, and em- 
bodying in a bill the details necessary for securing the results, Mr. 
Taylor has rendered a most valuable service, not only to those interested 
in coal mines, but to the public at large, and that the time will arrive 
when that service will be appreciated. 

This was the last considerable project in which he was engaged ; many 
minor operations, however, of very great importance in their probable 
consequences, might be enumerated, in which his advice and suggestions 
were sought and acted upon by those most directly concerned. 

To Mr. Taylor's reasonings and investigations, also, with regard to 
explosions in coal mines, so destructive to life, may be in some measure 
attributed the opinion, now becoming very prevalent amongst persons of 
all grades employed in coal mining, that without the safety-lamp there 
cannot be much safety for those employed in fiery coal mines. This Mr. 
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Taylor has shown in his essay "On Explosive (Jas in SitHy*^ which is 
printed in Vol. I. of the " Transactions" of this Society. It follows from 
what is there laid down that no ventilation can guard the miner fit)m 
those sudden irruptions of explosive gas whiAi arise from his coming 
upon a cell or bag of gas in a highly condensed state^ which^ on being 
^ liberated^ immediately expands and fills the mine^ the first naked light 
that it meets exploding it as a matter of course. 

Amongst the many subjects for regret arising out of the premature 
decease of this gifted man^ it is to be deplored that^ during his lifetime, 
he had prepared for the press and published so small a portion of his 
writings. It is understood that he has left behind him manuscripts on 
various subjects, not only connected with engineering, but with various 
departments of literature and general knowledge. In what state of 
completeness these may have been left cannot be at present stated ; but 
it is earnestly to be hoped that they may not be finally lost to the world. 

Mr. Taylor married, in 1839, Miss Eliza Taylor, a daughter of Thomas 
Taylor, Esq., of Whitley, and afterwards of Earsdon, whom he early 
lost after she had given birth to a daughter, who survives him. 

At the period of his death he was mining agent to the Duke of 
Northumberland and to Lord Hastings, and had under his supervision 
the estate and coal mines of Stanley and Stella, belonging to Colonel 
Towneley, in this vicinity. He was a director of the North British 
Railway after its junction with the Border Counties Line, and lastly a 
Vice-President of this Society, to whose recent losses by death his 
premature demise makes another melancholy addition. 

In fine, it may be safely said of the subject of this Memoir, that his 
accomplishments as a gentleman were fiilly commensurate with his 
virtues as a man. A ripe scholar, a good linguist, and well versed in a 
variety of scientific research^ his conduct was distinguished by urbanity 
of manner, combined with integrity of purpose. Like most men who to 
power of intellect unite purity of intention, his judgments were some- 
times stem, and his criticism occasionally severe ; but so well was his 
keen perception of the character of others attempered by the amiable 
qualities of his own, that as he never made an enemy, so he never lost a 
firiend, and such of human infirmity as fell to his own lot was only 
observed to be forgiven and forgotten. 

He died, after a few hours illness, and without suffering, firom rapid 
congestion of the lungs, at Bellingham, in Northumberland, in the 
fifty-first year of his age. 
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NORTH OF ENGLAND INSTITUTE 

OF 

MINING ENGINEERS. 



GENERAL MEETING, THURSDAY, JULY 4, 1861, IN THE ROOMS OP 
THE INSTITUTE, WESTGATE STREET, NEWCASTLE-UPON-TYNE. 



Nicholas Wood, Esq., President of the Institute, in the Chair. 



The President said this was the re^lar meeting, but in conse- 
quence of the approaching meeting at Birmingham, the usual routine 
business only would be transacted. It was, however, also specially 
summoned for the election of officers of the Institute, in accordance with 
the general niles of the Society. 

The following gentlemen were then elected members of the Institute, 
viz. : — Mr. Francis C. Gillett, Derby, Derbyshire j Mr. (Jeorge Fowler, 
Moira Collieries, Ashby-de-la-Zouch, Leicestershire; Mr. John Eenyon 
Blackwell, 73, Gloucester Terrace, Hyde Park, London ; Mr. William 
Henry Beckett, Pina, Wolverhampton, Staffordshire ; Mr. Thomas £. 
Forster, 7, Ellison Place, Newcastle-on-Tyne ; Mr. Maskel Wm. Peace, 
Solicitor, Wigan, Lancashire; Mr. John Lancaster, Hindley Hall, 
Wigan, Lancashire. 

The President said there was a vacancy in the office of Vice-Pre- 
sident, in consequence of the death of the late Thomas John Taylor, 
and he begged to propose Mr. Thomas Emerson Forster to fill the 
vacancy. 

Mr. Hall seconded the motion, which was carried unanimously. 

The President, after referring to the meeting to be held at Bir- 
mingham the ensuing week, which he expected would be a good one, 
said he had received a plan and paper firom Mr. Thomas H. Watson, of 
Hawthorn Cottages, Forth Banks, of an underground engine, which did 
Vol. IX.— July, 1861. x x 
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not seem to differ from one of the en^nes working at Black Boy Col- 
liery^ It was a copy of a macliine tliat was in use in America. The 
paper would be referred to the Council to si*j whether it should be 
printed or not. He would propose that Mr, Watson's communication 
be receired, and that he be thanked for the same* 

The motion being seconded^ was agreed to. 

A conFergation ensued as to the arrangements for the meeting at Bir- 
mingham ; afbr which the meeting broke up* 



NORTH OF ENGLAND INSTITUTE 

OF 

MINING ENGINEERS. 



ANNUAL MEETING, THURSDAY, AUGUST 1, 1861, IN THE ROOMS OP 
THE INSTITUTE, WESTGATE STREET, NEWCASTLE-UPON-TYNE. 



Nicholas Wood, Esq., President of the Institute, in the Chair. 



Mr. Marley, in the absence of the Secretary, read the minutes of 
the Council ; after which the meeting proceeded to the election of new 
members. 

The President said, that as it was proposed to print the proceedings 
at Birmingham in a separate volume, it appeared desirable that the 
names of the gentlemen elected members at the Birmingham meeting 
should appear in tlie "Transactions" of the regular meetings of the 
Institute. He would, therefore, propose that the names of these gentle- 
men be read over for the purpose of being inserted in the proceedings 
of this meeting. 

The names of the gentlemen were then read as follows : — Mr. Charles 
Edward Appleby, Derby, Derbyshire; Mr. William Buxton, Staveley 
Colliery, Chesterfield, Derbyshire; Mr. Thomas Carrington, Jun., Derby; 
Mr. William Dunn Gainsford, Derby, Derbyshire ; Mr. John Jackson, 
Derby, Derbyshire; Mr. Robert Heath, Newcastle-under-Lyme, Staf- 
fordshire; Mr. James Lindop, Bloxwich, Walsal, Staffordshire; Mr. 
John Brown, Cannock Chase, Staffordshire ; Mr. Colin Napier, West- 
minster Colliery, Wrexham, Denbighshire ; Mr. Henry Jackson, Astley 
and Bedford Collieries, Leigh, Manchester, Lancashire; Mr. Robert 
Aytoun, 3, Felton Row, Edinburgh ; Mr. Thomas Knowles, Ince Hall,. 
Wigan, Lancashire; Mr. James Darlington, Chorley, Lancashire; 
Vol. IX.— AUflUST, I8C1. 
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Mr. Henry Dennis^ Byn yr Owen, South Wales ; Mr* Thoa, Dunn, C.E., 
Winden Bridge Works, Manchester, Lancashire ; Mr. Howard, Staveley 
Works, Chesterfieldj Derbyshire j Mr, J. P. Hunt, CoragTeaves, Bir- 
ming^hann, Warwickshire j Mr. WiUiam Bryham, Rose Bridge, Wigan, 

l^aneashire ; Mr. Thomas Li vesey, Chamher Hallj Hollingi^ood, Brad- 
ford CoUiery, Manchester, Lancashire j Mr. Joseph Harris SrnBUman, 
King-'s Hill, Wedneshury ; Mr, Bichard Barrow, Hxng^wood HrtU, Ches- 
terfield, Derhyshire^ Mr. Silas Bowkley ; and Mr. Jacob Higmore. 

Tbe Report of the Conocil was then read. 

Mr. Boyd having rend the Treasurer's Account, it was resolved that 
tiie same be adopted and printed. 

The President said the first subject of importance which he would 
tflke the libertj^ of bringing before them, was the recent explosion at 
Monkwearmouth Colliery, owing to on alleged insufficiency of the Davy- 
lamp, It was of ven' great importance to the trade, aud especially to 
to the lives of the workmen , that a clear understanding as to the 
safety of the Davy -lamp should exist. The explosion seemed to hava 
taken place in a boni where the Davy-lamp alone was used. The ex- 
plosion killed a man, and his tamp was found a short distance from him 
in a perfect state. The verdict of the coroner's jury was — ^^ That the 
fiif inside of the lamp firedp and by a sudden jerking the 6amo cnme 
through the gauze, fired the gas, and so caused the deceased's deatli " 
It was a serious matter, if the lives of the workmen were dependent on 
a person using a safety-lamp being so careful as not to give it a jerk, 
or attempt to blow it out. He might state to the meeting that some 
years ago he made a great many experiments on the safety of the Davy 
and other lamps ; the result of which was published in the first volume 
of the "Transactions" of the Institute in 1852. It was well worth the 
consideration of the members of the profession how far these lamps 
were perfectly safe. He had, therefore, thought it his duty to bring this 
circumstance before the Council, who resolved that it should be referred 
to the general meetmg of the Institute. There seemed to be in some 
quarters a doubt whether the accident could have happened by the 
explosion of a lamp in a perfect state, or if the gas was the ordinary- 
inflammable gas of the mine j and he thought it would be very desirable 
for the Institute to make some further inquiries. He had, therefore, in 
the Council, proposed that the subject should be brought before the general 
meeting, so that further steps might be taken to ascertain the facts of 
the case. He beUeved the evidence was very fully reported in the 
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Colliery Ouardian of July 27th ; and no doubt thej could obtain from 
the Coroner a full statement of the evidence, as well as his official 
report 

Mr. Atkinson said it would be well to appoint a committee ; and he 
begged to move " That a committee be appointed to communicate with 
Mr. Smith, the viewer of the colliery, to ascertain all the particulars 
relating to the accident, and to make any necessary examinations either 
of the lamp or of the mine, that they may deem necessary to elucidate 
the subject." That would probably produce a report for the next 
meeting of the Institute. 

Mr. Greenwell seconded the motion, 

Mr. Daqlish said that Mr. Smith might be requested to give them 
a paper on the subject. 

Mr, Armstrong said it would be well for the request to be made by 
letter from the President. 

Mr. Greenwell said if Mr. Smith and the gentlemen forming this 
committee were to act together, it would not compromise an}" person. 
There was one point as to tlie gas itself. They should give the com- 
mittee power to get the gas analyzed. There might be something in the 
composition of the gas that caused the explosion through the meshes of 
the lamp. 

Mr. Atkinson agreed in the propriety of getting the gas analyzed. 

It was then put to the meeting, " That the President be desired to 
communicate with Mr. Smith, and arrange with him as to the best way of 
bringing the subject before the Institute." This was carried by show of 
hands. 

The President said the next question which he had to bring before 
them was that of the Mining College. The report of the Council pre- 
sented to-day first referred to what had previously been done, then as to 
what had recently taken place, namely, the Commission which hadbbeen 
appointed by Parliament to enquire into the constitution and manage- 
ment of the University of Durham. If gentlemen had seen the Act 
of Parliament appointing a Commission, they would find that it included 
the promotion and cultivation of practical knowledge, as well as of 
divinity. The Institute (as was stated in the report) had presented a 
memorial to the Home Secretary —the substance of the prayer of which- 
was, that they should be heard by evidence before the Commission. 
It was proposed to lay before the Commission such evidence as ho 



trusted would Induce them ta iuoorporate with fie University, a 

practical Iklinm^ College. In the Proceedings of the Institute liia 
members would see the sort of arrangement that wslb proposed to h^ madd 
with the Univereitj. This had been accomphshed bj the late Mr. Thooiaf 
John Taylor and himself. He supposed every gentleman wea conreiraant 
with the arrnn^ment proposed. The Council recommend that the Pre- 
sident, with Mr, John Thomas Woodhouse and Mr, Isaac Lothian Dell, 
be appointed to give evidence before the Commission, with power, if they 
tiunk necessar)', t^ caU in any members of the Institute* He now sub- 
mitted this proposition to the meeting for their approval. 

Mr, Potter saiil, he heartily responded to this proposition. The 
President had already paid great attention to the subject^ and it could 
not be in better hands, than in the gentlemen proposed. 

Mr. BoFB said, there was a neoessity for making a representation 
from this Institute on one point* It had been said that some portion of 
the funds now belonging to the Durham Umversity were to he trans- 
ferred to the Univertiity of Oatford or Cambridge. If there was any 
sucii intention, the opportunitj^ should now be embraced of having these 
funds retained, if possible, for the use of tlie Mining College. 

Tlie gentlemen named were then appointeih 

The PnEslDEST saidj tbe next subject wai the proposed connexion 
with the Natural History Society. It seemed very desirable that there 
should be some arrangement made to deposit in the museum of that 
society the specimens belonging to this Institute^ so that strangers 
might see the whole at one glance. There would also be the advantage 
of having a pei*son in the Natural History Museum to show them. The 
arrangements were not yet finally concluded; he therefore proposed 
that the negociation with the Natural History Society be continued, 
and that the Council report to the general meeting as early as possible. 
AgrQ^d to. 

The President said, the appointment of a Secretary, as recom- 
mended in the Finance Committee's report of last year, was the next 
business before the meeting. Their proposed connexion with the 
Natural History Society might lead to some changes, and the 
Council had, therefore, passed this resolution: — "That the office of 
secretary requires revision, so that all the duties may be efficiently per- 
formed, especially such as are not included in the duties of the present 
secretary." 
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Mr. Berkley^ one of the Finaiice Committee, moved, ^' That 
the Council take the necessary steps to appoint a secretary, defining his 
duties and the salary of his office, and to nominate an efficient person, and 
that tiieir report be brought before a general meeting of the Institute.'' 

Mr. Tone — You assume that the office requires to be revised ? If the 
curatorship of all your specimens is put into the hands of the Natural 
History Society you will not have much work for your secretary. 

The President — ^There would, in that case, be other duties supple- 
mentary to those performed by your present secretary. Then the 
question arises whether for the ordinary duties of the office you shoidd 
retain the present secretary and obtain the assistance of another person 
to perform the supplementary duties, or whether you should have one 
secretary to perform the whole of the duties. This had scarcely been 
sufficiently considered. If you gave the Council power to fix the duties 
the whole subject could be discussed at a future meeting of the Institute. 
He would beg to add, that on the subject being discussed by the 
members of the Council at their last meeting, he (the President) stated 
that Mr. Doubleday, who was unfortunately firom home for the benefit 
of his health, had written to him a letter stating that if the retainment 
of his services was inconsistent with any arrangement that was thought 
desirable, he would place his resignation in his (the President's) hands 
to be used as the Council thought proper. 

Mr. Marlet seconded the motion of Mr. Berkley. 

Mr. Potter said, the former resolution would suit the case better. 
The Council had not had sufficient time to discuss the subject, or to 
ascertain whether Mr. Doubleday could not take a more active part than 
he had hitherto done. Mr. Doubleday had many qualifications, but he 
had not devoted as much time to the Institute as was desirable, so that 
much of the work had been placed in the President's hands. He (Mr. 
Potter) preferred that the whole subject should be referred to the com- 
mittee before they nominated. 

Mr. Tone said, it would not be right to ask Mr. Doubleday to perform 
more duties without giving him a larger salary. He begged to second 
Mr. Potter's amendment. 

On a show of hands the original motion was carried. 

The President said, the next matter was the proceedings at the 
Birmingham meeting. The members of the Institute who visited Bir- 
mingham had been received in a way they could scarcely have expected, 
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iodt^J^ taken, of hflving: occasional meetrags of tlie Institute in the 
diffiirant IcKialitfes was highlj applauded. Several papers were read, 
sufficient in fact to constitute a volume^ and hig-hly important discuseiona 
look plflcen. It was thought desirable that the proceeding at Birming- 
ham should be printed in a separate volmiie. He thought that this 
woidd be the best arrangement, inasmuch as it was tlie rule of 
the Institute that all papers should be before the members a month 
before they were discuBJsed. The di&cassion at Birming^ham necessarily 
took place immediately after the reading of the pai>ers. Two or three 
hundred people were present, and a good many could not hear the 
papers read so clearly as to enable them to take part in the discussions^ 
and impromptu discussions on intricate scientific questions wi^is not the 
best mode of elucidating the dififerent subjects, If the paperj* were 
printed as a separate rolume, and sent in that state to the members^ the 
further discussion might be taken at some future meeting, to be specially 
appointed for that purpose^ and embodied in the supplementary Tolume. 

Mr. Green WELL said, he was glad it was proposed to print the 
papers in a separate volnme, aad he thought as they had been received 
wnth such great civility and respect they should print a few extra copies 
to ]iresent to the Mayor of Birmingham and others who had treated 
them so well, 

Tlie President said, that was a very proper suggestion. The 
Mayor and other gentlemen had done them great honour, and there 
were several other gentlemen who had thrown open their works to 
them, who were well deserving that compliment. 

Mr. Boyd seconded the motion, and said it would be a substantial 
vote of thanks. 

The motion was carried unanimously. 

Mr. Daglisu said, there was one subject which he would like to 
bring forward, viz., the propriety of having an increased number of 
vice-presidents. There were many gentlemen living in other parts of 
the country who were not able to attend the council meetings whose 
countenance was of great importance. 

The President — You must give notice of such a resolution, and it 
would then have to be discussed at a future meeting. 

Mr. Atkinson said the hands of the Institute would be strengthened 
by such a step, it would cause gentlemen of great eminence to take an 
interest in the Institute. 
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Mr. Armstrong suggested that the appointment of more vice-presi- 
dents would tend to dilute and weaken the honour. 

Mr. Marley thought they would gain strength by an increase of 
numbers. 

Mr. Bell said he was led to think that the office of vice-president 
was an honour ; if they conferred honour on gentlemen who had done 
them no service^ he thought that was scarcely a nght principle to go upon. 

Mr. Atkinson said he never thought of selecting people who had 
done nothing. 

The subject then dropped. 

Mr. Greenwell suggested that there ought to be some improvement 
in the method of getting up the diagrams. He found that there was a 
want of uniformity in the colouring. In one map tlie coal was coloured 
black, and in another it was coloured pink. He thought that all the 
geological maps should be coloured in accordance with the maps of the 
ordnance survey. 

The President tliought this was a very excellent suggestion. All 
the maps should properly come through tlie hands of the Council as well 
as the papers. Such an uniformity of colouring could, therefore, be very 
easily enforced, but he apprehended it would only be necessary to adopt 
the rule and gentlemen producing maps or plans would readily conform 
to such a very obvious improvement in the illustrations. 

The motion having been seconded was carried by show of hands. 

After some conversation respecting a bust of the late Mr. T. J. Taylor 
which had been brought into the room. 

The President directed the attention of the meeting to a safety- 
lamp composed of the new metal, aluminium, which was not liable to 
corrode, and which appeared worth their consideration, as an excellent 
quality of material for a safety-lamp. 

Mr. Bell, who presented the lamp, said that probably the cost of the 
material would be something like two shillings and sixpence or three 
shillings. He thought it was worthy of a little notice. There was one 
particular property he would mention, and that was its power of 
absorbing a large quantity of heat, the specific heat of aluminum being 
very high, so that it might be long exposed to heat before it became red hot 
Though the melting power was some degrees below that of silver, if 
they put silver in one crucible and aluminum in another, they would find 
Vol. IX.— July, 1861. l l 
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the alumimun would be longer in melting than the silver. Then it was 
ako incorrodihle. Another property was, its not ohstructing so manj 
mya of Uglit> Iron became black mnch sooner than aluminum. Bj 
mixing with it three per cent* of copper, they would get it sd-ong 
enough. Any member might take it to the pit, and submit it to any 
trial he liked, 

Mr. Atrinson add it might be tested at the same time with Mr. 
Hall's lamp at the Ryhope Pit^ which was arranged* 

The officers for the ensuing year having been elected, the meeting dien ' 
broke up. 
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